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Abstract 

The three pillars of sustainability framework is a multidisciplinary implemen-
tation and solutions oriented approach that recognizes most successful and 
scalable sustainability solutions require the presence of, and are driven by, all 
three pillars simultaneously: 1) technology and innovation; 2) laws and go-
vernance; and 3) economics and financial incentives. The three pillars frame-
work is strategic because it often reveals or describes specific and feasible 
changes that advance sustainability solutions within markets and institutional 
settings. The section on technology discusses the crucial role that technology 
plays in creating new ways for doing more in our rapidly urbanizing com-
munities by using less resources and energy inputs. The section on economics 
discusses problems with current conceptions of economic welfare that meas-
ure growth (flow) rather than the asset base (wealth), and explores possibili-
ties for integrated and multidisciplinary analysis for coupled economic and 
social systems. The section on laws and governance considers the role of legal 
frameworks related to incentives, regulatory baselines, and in public policy 
formation, including influences and feedback effects from social norms, 
changing culture, and sustainability education. Technological development 
and engaging economic markets are at the center of our best and most rapidly 
deployable sustainability solutions. In that context, a specific focus is given 
throughout the discussion sections to the key role of laws and governance in 
supporting relevant, effective, and sustainable technological and economic 
development, as well as to highlight the crucial (often final) steps the law plays 
in successfully implementing new sustainability projects. As the discussions 
and examples (taken from Asia, the US, and Europe) demonstrate, the three 
pillars framework is flexible and useful in a number of contexts, as a solutions 
template, as an integrated planning approach, as a decision making guide, and 
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for determining project priorities. 
 

Keywords 

Sustainability, Law, Governance, Model 

 

1. Introduction 

The three pillars of sustainability framework is a multidisciplinary and solutions 
oriented approach for sustainable development based upon the key and con-
nected roles of: 1) technology and innovation; 2) laws and governance; and 3) 
economics and financial incentives.1 The three pillars framework is solutions 
oriented because nearly all sustainability projects that are successful and scalable 
are driven by all three pillars simultaneously. The three pillars will be analyzed 
separately in this paper, with a particular focus on approaches and applications 
related to laws and governance. At the same time, and recognizing the ways in 
applied situations that the pillars are connected and interrelated, several exam-
ples are introduced. While much of the discussion considers connections and 
incentives related to and among markets, preferences, behavior, and other large 
scale semi-autonomous systems, the three pillars framework is strategic because 
it often reveals or describes specific and feasible changes to drive sustainability 
solutions within markets and institutional settings. 

The section on technology discusses the crucial role that technology plays in 
creating methods of doing more with less, which is particularly relevant in the 
context of cities and rapid, global urbanization. One example is phosphate re-
duction in laundry soap. After many years of regulatory activity and industrial 
cooperation, which produced modest changes, a breakthrough technology emerged 
that offered a satisfactory substitute for phosphorous, and led to rapid adoption. 
The section also notes the interrelationship of technology, economics, and law 
that is suggested by the example. 

The section on economics discusses problems with current conceptions of 
economic welfare that measure growth (flow) rather than the asset base (or 
wealth) upon which growth depends. Failing to account for welfare in the future 
can be seen in the example regarding coastal flooding and the enormous costs 
that will be incurred in many of the world’s most populous cities. As an example 
of a solution, and one which allows for better accounting, a German law subsi-
dized its domestic renewable energy industry by sharing costs with upstream 
and downstream market participants. This example also demonstrates the need 
for many small and simultaneous changes, due to the difficulty of wholesale 

 

 

1The three pillars of sustainability model was developed by Professor Alexander J.B. Zehnder at Na-
nyang Technology University (NTU) in Singapore in 2011, where it has been used as an organizing 
idea and planning template for research and applied projects; for example, the NTU Singapore Sus-
tainability Symposium (S3), an annual international platform started in 2014 for sustainability 
thought leadership, and that provides early input to Singapore’s World Cities Summit and Mayor’s 
Forum, bases its sessions and content development around the three pillars model. 
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change. This section discusses the role of multidisciplinary analysis and planning 
in developing steps for changes in economy, technology, demography, and poli-
tics, citing Singapore’s Coastal Protection Framework as an example. 

The section on laws and governance considers the role of legal frameworks in 
supporting sustainability solutions. One example is San Diego’s support for green 
building projects, e.g., through zoning and permitting. The city also created long 
term planning mechanisms for considering such matters as balancing green 
building and public safety, and engaging local stakeholders. Another example is 
Singapore’s BCA Skylab, which develops energy efficient building technologies, 
and considers law and governance issues as part of this development process. 
Public policies can also influence environmental values, education, and social 
norms thereby helping to relax previously hard political and social constraints. 
Multidisciplinary education and research can encourage well considered political 
negotiations, laws, and agreements. 

All of this must be considered within the context that sustainability outcomes 
key to human survival and quality of life on this planet are now compressed 
within a relatively short time frame and policy implementation window. What 
happens 100 years from now is largely irrelevant to the worst case scenarios of 
ecological crises we will create and face over the next 50 years. Everything de-
pends on the rapid implementation and scaling up of effective sustainability so-
lutions. This, in turn, depends on integrating sustainability practices and deci-
sion-making into most of society’s regular business, institutions, laws, and prac-
tices. 

Technological development and engaging economic markets are at the center 
of our best and most rapidly deployable solution possibilities. Laws and gover-
nance are simultaneously important components to support technological and 
economic development, and crucial (often final) steps in themselves for success-
fully implementing sustainability solutions. But it’s crucial, regardless of which 
pillars or levers we rely on for solutions, that our sustainability goals must eve-
rywhere include efficacy and speed. 

Therefore, if we’re to be successful, there will need to be deep changes that 
embed sustainability objectives within our institutional, cultural, and market ac-
tivities that reach the whole range of human activities and environmental im-
pacts. As the discussion and examples that follow will demonstrate, the three 
pillars framework is useful in this regard in a number of ways: as a solutions and 
strategy template; for designing specific and applied solutions that are more 
likely to be successfully implemented and scalable; as an integrated planning and 
policy approach; as a decision guide for analyzing and determining priority projects; 
and, as a problem identification framework. 

2. The Three Pillars of Sustainability 

The three pillars for applied and solutions oriented sustainable development are: 
1) technology and innovation; 2) laws and governance; and 3) economics and 
financial incentives. Compared to other important sustainability models that 
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have come before, such as the triple bottom line framework, the three pillars of 
sustainability model moves from a conceptual framework to an implementation 
and action framework. The triple bottom line defined sustainability’s potential 
and its primary objectives. Sustainability combines the creation of a feasible and 
livable space for human society within our environmental protection and eco-
logical conservation goals. The economic component correctly acknowledges 
that all of our environmental and sustainability challenges are directly connected 
to economic production and consumption, and need to be considered alongside 
the other objectives (Figure 1). 

By comparison, the three pillars framework anchors the most crucial compo-
nents for the implementation of sustainability solutions and applied projects, 
and therefore also helps identify crucial break points. In this way, and across a 
wide variety of planning, policy, and project applications, the three pillars model 
is a strategic and action oriented framework for achieving the successful imple-
mentation of sustainability solutions (Figure 2). 

The three pillars model, along with the various applications and examples in-
troduced in this paper, is a simplification of a complex, multidisciplinary, and 
systems oriented set of challenges and opportunities related to sustainable de-
velopment. But the framework still provides an effective structure and analytic 
rigor related to key points of support and contribution. This is important for 
multidisciplinary work and projects. Our ultimate goal is to optimize global and 
social sustainability goals, even if (or especially when) contributions and roles 
from individual disciplines or stakeholders need to be sub-optimized or scaled 
back in order to achieve broader social and global objectives. 

The three pillars framework is simultaneously an approach to embed sustai-
nability goals and considerations into the fabric of more of our social objectives 
and institutional processes. And it’s a way of making space for the right mix of 
considerations to successfully implement sustainability solutions at speed and 
scale. The implications of this approach are immediate and highly impactful for 
applied and project-level applications, and it’s equally supportive for informing 
decision-making and balancing priorities at various public policy, law-making, 
and governance levels. 

 

 
Figure 1. The triple bottom line framework. 
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Figure 2. The three pillars of sustainability, a strate-
gy framework for sustainability solutions. 

2.1. Technology and Innovation 

Technology and innovation, in engineering and product development, but also 
with respect to management structures and entrepreneurship, will continue to be 
key to our overall sustainability strategy. Doing more with less is often a ques-
tion best addressed by technological solutions. Technology can ease hard con-
straints of ecological limits, and simultaneously relieve political and economic 
pressures (thereby allowing space and opportunity for more sustainability solu-
tions from all quarters). And sustainability solutions typically fail, even in the 
presence of the other pillars, when feasible and culturally appropriate technolo-
gies are not available. 

 
Example 1. Eutrophication, phosphorus, zeolites, and laundry detergents in the United 
States. 

In the US in the mid-1960s, a primary cause of rivers and lakes turning green and 
having an abundance of aquatic plant growth (eutrophication) was high levels of 
phosphorus (a major nutrient source for plants) in the water. One of the main sources of 
effluent phosphorus was phosphates in laundry detergents. At about the same time, the 
scientific community started studying this eutrophication process and problem, with the 
National Academy of Sciences (NAS) and National Research Council (NRC) creating 
a planning committee in response to growing public concern and protests. An 
international symposium was held on the subject at the University of Wisconsin in June 
1967, and was sponsored by the US Atomic Energy Commission, the US Department of 
Interior, and the US Department of the Navy. One key outcome of this symposium was a 
recommendation to reduce phosphorus in wastewater by developing non-phosphate 
detergents [1]. 

The public also became very active at local, state, and federal levels in these discussions 
during the 1960s and 1970s. As a result, local and state governments (including Michigan, 
New York, and Florida) began drafting or enacting phosphate legislation. At the federal 
level, both the Environmental Protection Agency (EPA) and Federal Trade Commission 
(FTC) began investigating and drafting guidance on the eutrophication problem caused 
by phosphates in laundry soaps [1]. 
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At the same time, the private sector was also involved and supportive of making a 
change. The three largest laundry detergent manufacturers (Procter & Gamble, Lever Brothers, 
and Colgate-Palmolive, with 80% of the US market) were cooperative in negotiating for a 
solution that would keep an economically level playing field for all suppliers. In 1970, H.J. 
Morgens, president of Proctor & Gamble, said: “We recognize that the public wants 
phosphates out of laundry detergents and we intend to take them out. Our job is to make 
certain that we remove them as rapidly as we can do in a thoroughly reasonable manner. 
This we are doing [1]”. 

While reductions of phosphates in laundry soap began in the US during the 1960s and 
early 1970s, including limited bans in some localities and areas, the elimination was 
incomplete or slowed by the fact there was no good substitute for phosphorus. It was only 
in the 1970s that zeolites (as a new technology, whose discovery was in part driven by 
political pressure and economic opportunity) were introduced in the US as substitutes in 
laundry soap. It was at this point that phosphorus was phased out of the US market 
rapidly and through the 1980s. Today, one of the main commercial applications of 
zeolites (or similar substitutes) is for the commercial manufacture of laundry detergents 
[2]. 

When one of the key pillars of sustainability is missing, effective solutions and imple-
mentation are hindered. In this case, both the economic (including consumer and cor-
porate stakeholder support) and law (including enthusiastic civic engagement) pillars 
were present, but not until the technological solution developed was a breakthrough 
possible. At which point, with all three pillars engaged, implementation and a solution 
rapidly followed. 

 
Actually, it’s rarely a question of technology as separate from economics or 

law, but one of how the three develop together to mutually support social goals 
for sustainable development and required solutions to given challenges or ob-
stacles (again, at the speed and scale required). In fact, any discussions about 
technology immediately highlight the interconnectedness between technology, 
economic development, and legal frameworks (including regulatory baselines 
and governance issues). In other words, we are also considering how legal insti-
tutions and economic incentives can better support the creation and deployment 
of new technological solutions. 

For example, government fiscal policies (funding for research, and state sup-
port for technology implementation where there are market failures), regulatory 
baselines (which create new demand for technological solutions, or may be tech-
nology forcing), and legal frameworks (competition law, and intellectual prop-
erty rights) can also be viewed in broader terms of how they support sustainable 
development. Actually, our broader policies and frameworks already operate to 
determine pathways of technology and innovation development. For example, 
it’s difficult to envision a broadly-based global transition to a low carbon econ-
omy with internationally pervasive subsidies of fossil fuel production, agricul-
tural food-based biofuels, and centralized (or monopoly) energy demand and 
distribution units. 

Just as importantly, and related to the integrated nature of technology devel-
opment and deployment, it’s incorrect to say that we already have enough tech-
nology available in the world: the culturally appropriate and economically feasi-
ble technologies are often questions as specific as the locations and applications 
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in which they are needed. These are questions, in the first instance, of technolo-
gy being defined by specific economic, political, legal, historical, and cultural 
realities. And it speaks to the need to continuously develop new, and adapt ex-
isting, solution-specific, time-specific, and culture-specific technologies. 

2.2. Economics and Financial Incentives 

Economic growth and consumption trajectories in the manner we have pre-
viously (and historically) achieved them have exceeded the planet’s ecological 
capacity. If we said this conclusion, as well as existing economic production 
frontiers, is predicated upon current technology levels, it misses the point that 
our technology-economic-governance systems are completely integrated. The 
three pillars strategic framework can help put some of these constraints and 
challenges, as well as possible solutions and decision-making approaches, into 
focus. Importantly, we’re not giving up on welfare, the three pillars approach 
looks for a feasible, solutions-oriented path where we have both increases in 
welfare and sustainability. This is accomplished by embedding our consideration 
and understanding of ecological-human-social systems more deeply into our de-
cision-making and institutional processes. 

Unsustainable economic development may pose no immediate threat to many 
people’s standard of living, or even carrying on with business as usual for a time. 
However, our natural and ecological deficit spending is now clearly identified. 
Too many of these environmental costs are not being fully accounted for by so-
cial and economic institutions and actors, while being fully accounted for by the 
planet’s ecosystem. Sooner rather than later, the mounting planetary and eco-
logical debts are going to be paid. The largest scale example of this is human 
made climate change, and the (now) inevitable and massive exposure risks and 
adaptation costs that nations and cities over the whole world will pay in the 
decades to come (Figure 3). 

Importantly, we also have to be flexible in addressing these global issues, be-
cause we don’t yet know the answers to all our sustainability challenges. Within 
fast-moving technology fields (that constantly re-define our best economic and 
market possibilities), and within naturally complex economic systems, markets, 
and dynamic cultural responses, we’re now adding a requirement for speedy so-
lutions (including the ability to quickly retire ideas that don’t work). In this 
sense, an approach like the three pillars framework provides the essential struc-
tural elements (feasibility in technology, law, and economics) that all of our sus-
tainability solutions require. At the same time, it applies while still allowing us to 
configure or order these essential elements to suit specific projects, changes, and 
time periods. In this approach, as much as to any specific project application, the 
three pillars strategy framework speaks to an important planning and guidance 
role for laws and governance. 

But here, we’re faced (as a global community) with a number of difficult eco-
nomic trade-offs and decisions going forward, partly rooted in the fact that eco-
nomic development has been (and will continue to be) a beneficial engine for  
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Figure 3. Top 10 cities ranked by assets exposure to coastal flooding in the 2070s 
($USbn). 

 
human development (which has lifted billions of people out of poverty and into 
lives of opportunity and dignity over the past 50 years). And within this context, 
planetary ecological stresses are certain to increase, even with new technological 
developments. 

While a rapidly growing global middle class is a positive development in terms 
of reducing poverty, and in terms of creating deep and diversified economic 
markets, the challenges to balancing our global ecological accounting are sub-
stantial for a planet facing the prospect of adding another one to two billion de-
veloped-economy consumers within the next 20 to 30 years. At the same time, 
it’s important to remind ourselves that developed world consumers and busi-
nesses (in North America, Japan, and Europe, but also including parts of the 
Middle East and Asia like the Gulf States, Singapore, and Taiwan) annually con-
sume multiples (on a per capita basis) of energy and natural resources compared 
to consumption in developing and emerging economies. 

As such, and going forward, all policies and planning for economic growth 
must more fully include considerations of planetary and ecological integrity and 
capacity [3]. Human survival, economic opportunity, and prosperity have always 
been connected to ecological survival and integrity, whether or not we’ve prop-
erly acknowledged or accounted for this fact. Research that frames questions of 
ecological and environmental pressures as questions of economic development 
and growth is persuasive. It draws direct links between growth (in terms of hu-
man populations and related output) and global environmental effects. This is, 
on the one hand, a question of international law, multilateral cooperation, and 
global governance, as a way to address ongoing, massive market failures that in-
clude: the serial mispricing of risks; endemic global distortions of important 
price signals for food, water, and energy; our inability to overcome collective ac-
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tion problems to support agreements on sustainable development and resource 
use; and the exportation of pollution externalities due to the transboundary na-
ture of many environmental challenges. 

The consequence of poor (local, regional, and global) accounting is that eco-
nomic outcomes are continually overstated. If we focus exclusively on the flow 
(growth) without sufficient consideration of the asset base (wealth) on which 
that flow ultimately depends, it leads to unsustainability and all its long-term 
negative impacts. One application here for the three pillars of sustainability 
framework is to support international law and global governance in: 1) its ba-
lancing of priorities (for example, economic versus environmental goals); 2) 
making decisions based upon the likelihood of successful implementation of a 
given sustainability-related activity; and, 3) addressing known market failures, 
particularly where we see that a successful sustainability solution would likely 
follow once all three pillars are in place. 

 
Example 2. State support of renewable energy in Germany, as balanced against EU in-
ternal market protections. 

In the Preussen Elektra case, the European Court of Justice (CJEU) upheld a German 
law requiring power suppliers to purchase electricity from in-state producers of renewa-
ble energy at above-market prices, the extra costs of which were to be shared among 
upstream and downstream energy market participants. The CJEU argued that EU envi-
ronmental objectives were now sufficient to support (and balance) this kind of state en-
vironmental program against internal market protections, including free economic 
movement interests, even considering the fact that the law was clearly economically dis-
criminatory in mandating purchases from in-state suppliers [4]. 

In addition, the Preussen Elektra Court argued the German law did not create an il-
legal state aid situation because there were a number of private undertakings involved in 
sharing the costs of these in-state energy purchases. This part of the ruling is not entirely 
persuasive with respect to avoiding EU state aid prohibitions, because, for starters, it 
ignores an independent form of economic discrimination that has been created: specifi-
cally, using state resources to favor in-state undertakings does burden out-of-state busi-
nesses trying to compete in the same market on equal terms. The power suppliers in this 
case included some private undertakings, but also included suppliers owned partially or 
wholly by the state. As such, Germany was subsidizing a substantial part of its own re-
newable energy mandates to buy locally. 

In this example, the CJEU developed supporting language, if not exactly lasting legal 
precepts or deeper precedents, deciding in favor of Germany’s support of its developing, 
domestic renewable energy markets (including energy producers). The three pillars 
framework could provide in similar cases a principled decision guide or more structured 
justification based on the components key for successful sustainability implementations, 
and in light of the increasing importance of sustainability objectives in the EU. 

For example, a missing pillar (here, sufficiently developed economic markets in rene-
wables, in combination with explicit, implicit, or status quo subsidies of fossil fuel energy 
production) justifies stronger consideration of local or member state actions supporting 
environmental and sustainability objectives. In this case, with both the technological and 
legal supports in place, it can be persuasively argued that the scaling-up and proliferation 
of renewable energy production was limited only by immature economic markets. Put a 
different way, national environmental programs aimed at strengthening the missing 
economic pillar could be given consideration based on probable increases in implemen-

https://doi.org/10.4236/jep.2018.93015


W. H. Clune, A. J. B. Zehnder 
 

 

DOI: 10.4236/jep.2018.93015 220 Journal of Environmental Protection 

 

tation success resulting from putting all three pillars in place. 
In the Preussen Elektra case, the underlying justifications for Germany’s renewable 

energy purchase mandates, and its de facto subsidy program, were not discussed at 
length. But the rationale is clearly related to strengthening or compensating for missing 
economic depth and market maturity necessary for the long-term success of sustainable 
energy supply. Without state measures and support, in-state energy providers would not 
support relatively expensive in-state renewable energy producers (which, for many envi-
ronmental policy reasons, Germany wanted to support). Also, without the shared com-
pensation scheme, too much of the increased cost burden would fall on one level of the 
energy supply and distribution market (which Germany believed might be disadvanta-
geous or even disruptive to the continued development of this crucial sector). Even the 
likely other economic and longer-term objective of German law, to use state subsidies to 
build a strong and profitable domestic renewable energy industry, is not inconsistent 
with the evidence-based requirements of a three pillars strategy. Strengthening the eco-
nomic pillar puts renewable energy on an equal footing as existing and subsidized fossil 
fuel energy suppliers and infrastructure. 

 
In general, there is nothing self-evident or predetermined about economics 

that necessitates continual expansion and ecology-destroying growth. Another 
role for technology (in concert with law, governance, mature economic markets, 
and financial incentives) is a focus on economic growth through increases in 
productivity (of every input or factor of production, including labor). And not, 
by contrast, growth only from an expansion of population and labor supply, and 
their commensurately increasing infrastructure requirements. Another lever is 
to take people and many of their basic economic motivations as they are, and to 
engage the other two pillars (technology and legal frameworks) to achieve better 
sustainability outcomes. 

It’s difficult to imagine a wholesale restructuring of economics, markets, or 
market actors2 when preferences and markets also self-organize with or without 
government organization or approvals [5]. It’s true that people and culture can 
be changed (or nudged) through education and the normalizing effects of law. 
For example, we can support the creation of a culture of more conservation 
mindedness by taxing the profligate use of natural and scarce resources. Markets 
will also engage automatically when we are (eventually, but certainly not ideally) 
driven by ecological necessity, crisis, or collapse. Here again there may be more 
immediate sustainability opportunities, ideally going all the way back to research 
and planning activities, and guided by models like the three pillars to achieve 
improvements, positive feedback effects, and the nudging of markets and other 
semi-autonomous systems (Figure 4). 

This suggests another set of approaches supported by the three pillars model 
at local (city), regional, and international levels to help guide and influence sus-
tainability outcomes in an applied, market-based, and solutions-oriented  

 

 

2In fact, ordoliberalism proposes decentralized and competitive economies promote individual li-
berty in opposition to tendencies towards fascism or dictatorship; individuals controlling and hold-
ing their own wealth have power and voice, as opposed to when wealth is held or distributed exclu-
sively by states or kings. EU competition law is fashioned to some extent on the theories of ordoli-
beralism. 
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Figure 4. The three pillars framework can help define incentives, levers, and other positive feedback effects to change or nudge 
markets and other key semi-autonomous system. 

 
manner. In summary, while macro, international, and multilateral approaches 
will continue, micro or local level solutions are also effective at solving problems 
and influencing behavior and trends. In fact, market actors everywhere in the 
world follow a predictable (whether rational or not) set of strategies, based 
largely upon everyday motivations like survival, getting enough to eat, address-
ing fear and anxiety, seeking pleasure, and accumulating a buffer of resources to 
cope with an uncertain future. These terms can be translated to other objectives, 
such as career success, income smoothing, or profit motive, but the labels aren’t 
important here. 

We’re not overlooking the important question regarding whether the way 
corporations, economic agents, and consumers currently interact has itself be-
come a cause and driver of unsustainable (national and global) trajectories of 
growth, consumption, and pollution. In fact, the connection between the three 
pillars is made when researchers ask if traditional economic measures like an-
nual GDP growth (which still drives many economic policy decisions) are help-
ful or even useful indicators of social health, well-being, happiness, human de-
velopment, or prosperity. As many commentators have noted, innovation and 
artistic capacities [6], or “know how” in the way existing technologies can be ef-
fectively used and combined [7], may be more important to economic success 
than productive capacity alone. In fact, we are right to question the link between 
economic success and many standard drivers (including government fiscal and 
monetary interventions3) for boosting or focusing on growth [8]. This is relevant 
to the deeper structure and functioning of economic and technology markets (in 

 

 

3“Second, and not unrelated to the previous finding, most growth accelerations are not preceded or 
accompanied by major changes in economic policies, institutional arrangements, political circums-
tances, or external conditions.” See Reference [8]. 
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the sense of semi-autonomous systems), and it’s certainly a question for policy, 
law, and planning. 

For now, and focusing on more specific examples and interventions, a good 
example is the particular role of importance in sustainable development for ci-
ties, and related to global, accelerating urbanization trends. Cities may be the 
source of many of our sustainability problems, but they are also among the most 
diverse, dynamic, and economically efficient places on the planet. In other 
words, cities are just as likely to produce many of our best sustainability solu-
tions. Technology, thinking in terms of the three pillars strategy framework, will 
continue to play a key role here. The big issues like clean water, food security, 
energy supply and delivery, land use, health, and transportation drive daily life 
on a large scale in cities and metropolitan areas. The connection to law and go-
vernance is just as immediate, and is addressed in the next section. Cities, given 
their value to nations and the world as economic assets, and due to the large 
number of people that live in urban areas (now a majority of the world’s popula-
tion and soon to be a super-majority), are also on the front lines in terms of ex-
posure to and impact from adaptation and environmental impact challenges. 
This is now driving a large part of new sustainability and urban adaptation in-
vestment in Asia (Figure 5). 

 

 
(a) 
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(b) 

Figure 5. Global cities and climate change. 
 

In fact, it’s possible to see these drivers leading to effective responses in places 
like Singapore that are undertaking large scale sustainability planning and 
projects at national, regional, and international levels. The three pillars are 
present in most of Singapore’s successful and influential sustainability efforts, 
including implementing a carbon tax4 in 2019 [9]. This is clearly about making 
an opportunity from necessity, while keeping in mind the pressing domestic 
need for scale and speed of sustainability solutions (which in many cases in Asia 
also involves starting this work relatively recently and needing to catch up). The 
presence of all three pillars, as well as stakeholders and market development 

 

 

4“Singapore intends to implement a carbon tax from 2019 as part of its efforts to cut greenhouse 
emissions, Finance Minister Heng Swee Keat announced in his Budget 2017 speech on Monday (Feb 
20). Calling it ‘the most economically efficient and fair way’ to reduce greenhouse emissions, Mr. 
Heng said the Government has been studying the option for several years. ‘It will create a price sig-
nal to incentivise industries to reduce their emissions, complementing the regulatory measures 
which we are also introducing’, he said. Revenue from the carbon tax will help fund measures by 
industries to reduce emissions. The tax may also spur new opportunities in green growth industries 
such as clean energy.” See Reference [9]. 
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representative of these pillars, also signals a long term business and economic 
opportunity. There’s no doubt whatsoever that demand for solutions to urban, 
adaptation, and environmental impact challenges will increase significantly in 
the years to come. 

 
Example 3. Singapore and the coastal protection framework. 

A three pillars approach (combining from early stages good governance, ensuring lo-
cal and global economic opportunities, and developing world class technological solu-
tions) is at the heart of Singapore’s sustainability success strategy. Singapore is commit-
ted to finding workable sustainability solutions at scale and speed, and integrated na-
tional frameworks and strategies are being developed in the context of emerging domes-
tic and global challenges [10]. 

The fact that there are significant economic opportunities to be had in becoming a 
global sustainability leader supports Singapore’s overall growth objectives, by building an 
economy that grows by productivity (not only by more people and infrastructure), by 
innovation and information capacity (rather than more production or manufacturing), 
and in exporting beneficial sustainability solutions to growing international markets. 
The economic potential and growing demand (in China, India, ASEAN, and globally) for 
sustainability products and solutions has allowed Singapore to create opportunities from 
its own necessity [11]. 

Singapore has built and supported world class university research in cleantech and 
sustainability related technologies in renewable energy, green transportation, water and 
resources management, and environmental health. It has also created many platforms for 
cutting-edge and collaborative sustainability research and test-bedding (technological, 
economic, and political) of sustainability solutions. At the same time, the island 
city-state is an early warning sensor for the world that is emerging, many of the envi-
ronmental impact challenges and constraints faced here will (sooner rather than later) be 
confronted elsewhere. 

An example of this, and a good example of the application of the three pillars frame-
work in planning for a specific project, is the Singapore Coastal Protection Framework 
(CPF). The CPF is the nation’s adaptation response to global warming, climate change, 
sea-level rise, and increasing flooding risks. The CPF is a substantial undertaking, in-
volving major technology deployments and infrastructure development: it covers more 
than 400 km of total coastline, and includes the construction of marine and coastal bar-
riers, sea walls, wave breaks, and an array of complementary new inland structures and 
systems relating to flood control and water security. The main risks of climate change 
and sea level rise for Singapore are flooding and coastal erosion. The scenarios for sea 
level rise range, as assessed over several possible scenarios under consideration, from 18 
cm to more than 60 cm, over mid to long-term time horizons through 2050 and 2100. 

The CPF presents an integrated and continuous range of marine, coastal, inland, and 
hinterland development projects, likely to touch almost every area of planning, develop-
ment, and land use in Singapore, both now and into the future. Significantly, sustainable 
development planning in Singapore now strongly encourages integrated planning efforts 
[12]. Singapore’s ongoing CPF perfectly illustrates the need for a fully integrated design 
and implementation process: 1) for deploying technology and engineering planning; 2) 
for considering sustainable economic development, as well as economic opportunities 
for commercializing technologies and expertise developed during the project; 3) for en-
vironmental protection and public safety; 4) for the interests of multiple stakeholders, 
including protecting heritage and cultural sites; 5) and for building institutional capacity, 
including new laws and governance structures, to support the organization of mul-
ti-ministerial, regulatory, and coordinated actions. 
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The CPF is a good example of the application of the three pillars strategy framework 
for sustainability project planning, execution, and implementation. 

2.3. Laws and Governance 

The deep changes necessary to embed sustainability objectives within our insti-
tutional, cultural, and market activities must reach the whole range of human 
activities and environmental impacts. The key role here for law and governance 
in planning and creating public policy is clear, and the three pillars framework 
describes a supportive solutions template, an integrated planning approach, a 
method of analysis, and a problem identification framework. An approach like 
the three pillars model provides the essential structural elements for many of our 
sustainability solutions, while allowing us flexibility over projects, technological 
shifts, and time to re-configure and re-order elements as required. 

In fact, within the complex, multidisciplinary, and interconnected sustainabil-
ity challenge, the most critical and innovative stages are often the implementa-
tion of policy making, laws, legislation, regulation, compacts, and agreements. 
These are often, and in practice, the final steps. But the three pillars framework 
demonstrates the importance of integrating legal and governance issues into the 
earliest possible stages of: 1) technology development; 2) setting research agen-
das; 3) considering economic feasibility and commercialization potential; and 4) 
for almost all other considerations of public policy that intersect with sustaina-
bility. 

This approach is similar and related to the fact that sustainability is funda-
mentally a multidisciplinary endeavor. In parsing sustainability projects between 
professional areas, accounting for the three pillars is also to identify and connect 
key disciplines within decision-making, projects, or spheres of influence in 
which they all can be more effective. Our future sustainability challenges are of 
such complexity that single disciplines cannot solve them. Dealing, for example, 
with some of the big issues within a city related to housing, transportation, clean 
water, energy security, ensuring livability and public order, and providing edu-
cation, requires a more integrated analysis than ever before. Our timing is criti-
cal, such that consideration of the three pillars, and the full range of disciplinary 
inputs related to these pillars, needs to occur at the beginning of our thought, 
planning, funding, investment, and constructing processes. And they can no 
longer be considered as afterthoughts or add-ons. 

Laws, governance, and regulations often play important roles that initiate op-
portunities ahead of the other two sustainability pillars. Technology forcing en-
vironmental regulations are a good example of this. For technology and innova-
tion, legislation and policy-making, including but not exclusively related to 
funding, are also key to supporting vigorous and successful scientific and tech-
nology research. Patent and IP law are also good examples of key legal frame-
works that provide important incentives to scientists and researchers. Likewise, 
commercial and competition law remain important to promoting innovation 
and disruptive business models from which many sustainability opportunities 
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(online platforms, minimizing physical travel requirements, sharing economy 
models, and even alternative currency options) have emerged. 

But even when technology development and commercialization potential lead 
the process, getting the laws and governance in place (permits, zoning, engi-
neering practices, and construction standards to name a few) is still essential for 
successful sustainability solutions. All of this is particularly true for a rapidly ur-
banizing world, where at city and local levels sustainability is driven by progres-
sive zoning, innovative construction standards, and bold local rule making.  

Speaking more broadly, legal frameworks and a robust regulatory system con-
tinue to be crucial at all levels for sustainability to ensure the following: 1) equity 
and fairness in process; 2) continued and consistent progress; and, 3) to protect 
public interest projects from being hijacked or aborted. Public opinion and law 
making also coincide and become mutually reinforcing (or mutually regressive) 
at many junctions related to the most innovative and cutting edge work. At na-
tional, regional, and international levels, sustainability depends upon matching 
the scope and scale of law and governance to social and ecological contexts, and 
creating a more connected approach between ecological boundaries, socio-economic 
drivers, and legal frameworks. 

2.3.1. Supporting the Success of Specific Projects 
The three pillars strategy framework is a pragmatic approach to sustainability, 
and there are many examples of sustainability solutions with good potential that 
fail because one of the pillars is missing. The model also indicates key stake-
holders and levels of input required because all three pillars need to be engaged 
(for most projects, and at most scales) for sustainability solutions to be success-
ful and implemented. 
 
Example 4. Sustainable buildings, and local rules and policies, in San Diego. 

About 40% of all energy in the US is consumed by residential and commercial build-
ings [13]. This potential for conservation and sustainability has been understood for 
many decades, as demonstrated in the development and availability of many technologies 
from new materials (lighter and better insulating, or requiring less energy in their 
manufacture), new construction techniques and processes (like prefab or modular kits), 
to renewable energy and smart grid applications. There is also no lack of economic feasi-
bility, proven return on investment, or even consumer market demand for green build-
ings. 

One important obstacle identified by researchers and commentators is when there’s a 
lack of city and local rulemaking to support innovative or cutting edge green building 
projects [14]. Ranging from zoning, permitting, engineering and construction standards, 
and other (usually legitimate) public safety ordinances, inflexible or not updated local 
and city laws may themselves prevent good sustainable building projects; or, hinder 
them with additional time and expense. This is also a straightforward example demon-
strating the importance of engaging all three pillars. 

Of course, a lot has changed in this area over the last 20 years, and many cities have 
not only addressed specific gaps by creating new zoning and permitting provisions, but 
many have successfully leveraged the deeper concept of embedding a more flexible and 
supportive governance framework into fundamental construction permitting and over-
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sight processes. San Diego (California, US) is a good example. This starts with the city’s 
statement of purpose making building for sustainability a priority, and in order to be 
responsible on behalf of future generations. They created the Sustainable Building Expe-
dite Program for a permit deviation process to balance support for innovations in green 
building with public safety standards [15]. They also created the “City of Villages” initia-
tive [16] which engaged public stakeholders in a discussion process outlining and en-
couraging development best practices like mixed-use commercial and residential 
projects, car light community planning, and a variety of other sustainable development 
design priorities. 
 

The immediate implication, of course, is that engagement should come as 
early as possible in a sustainability project or program. In fact, the earlier the 
better when integrating or considering the connections between the three pillars, 
which usually should also include consideration of laws and governance. 

 
Example 5. BCA Skylab in Singapore. 

“The BCA SkyLab is a state-of-the-art rotatable test facility pivotal to developing in-
novative energy efficient building technologies. The facility is modelled after the Law-
rence Berkeley National Laboratory’s FLEXLAB (Facility for Low Energy Experiments in 
Buildings) [17].” 

Developing and test-bedding new sustainable building technologies from university 
researchers and industry partnerships is the purpose of the facility, but at the core of the 
project is an integrated approach to connect technology development to both economic 
and governance feasibility and development. As a first point, these types of projects in 
Singapore are part of visible, publicly legitimized, and government supported sustainable 
building initiatives, including the way they share and showcases new developments, 
products, and building processes. 

The industry and collaborative aspects are examples of a process5 to facilitate com-
mercialization and market development coincident with technology development phases 
[18]. But further, projects are now being created that include policy and law researchers 
to consider from early stages requirements for new legislation, institutional capacity, or 
rules needed for eventual technology adoption and successful project implementation 
[18]. Singapore is creating fully integrated and connected approaches, including input 
from and feedback into law, policy, and planning, for its sustainable building programs. 

 
The advantage of a model like the three pillars is thoroughness, routinization, 

and speed in analyzing, developing, and successfully deploying sustainability so-
lutions. Focusing on the implementation of sustainability solutions makes the 
use of three pillars framework particularly relevant, because it draws from evi-
dence and practice in defining key parameters that have worked for a wide va-
riety of applied and successful projects. 

2.3.2. For Public Policy to Achieve Sustainability Objectives 
Given the critical nature of the sustainability challenge now before us, improving 
public policy consists of fully and frequently considering sustainability issues 
across the full (and usually connected) range of our social and economic activi-

 

 

5See Reference [18] at page 7: to “tightly couple research with translation to market for widespread 
adoption of energy efficient solutions and practices, as well as streamline, coordinate and dissemi-
nate building energy efficiency related activities through a central focal point”. 
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ties. The three pillars strategy framework is a good guide here, too, for shaping 
many of the key levers of governance. The sections below that discuss the scope 
and scale of law are also relevant here, but to start it’s more directly an extension 
from the project level in terms of broader social planning and goals. 

One such priority for governments attaches immediately to providing educa-
tion, which in turn plays many roles simultaneously with respect to sustainabili-
ty. Universities shape the students and leaders of tomorrow. Sustainability needs 
to be integrated into the high-level skill sets on which our economies (that 
should, themselves, be increasingly and more closely attached to sustainability 
objectives and ecological boundaries) rely. If we are increasingly living on our 
wits to ensure our future survival, those wits need to be attuned to sustainability. 
Education at all levels contributes to an informed and responsible populace, able 
to consider multiple social goals (including sustainability) in their daily lives and 
when choosing their leaders. Sustainability isn’t only a discipline, or even a field, 
it’s also our most important global and social objective. It happens to contain all 
disciplines and fields, however, just as it affects all people and nations. 

 
Example 6. Sustainability education at NTU Singapore. 

Nanyang Technological University’s online sustainability course (GC0001: Introduction 
to Sustainability, Multidisciplinary Approaches and Solutions) was introduced in 2014 as 
a project created and managed by NTU’s Sustainable Earth Office (SEO), and has run 
every year since then. It’s mandatory for all entering first year students (nearly 6000 
every year) to be completed during their first year of studies. In addition to providing a 
common foundation in sustainability, and for motivating and exciting students, the three 
pillars framework was influential in creating the content to introduce and connect key 
topics related to technology, laws and governance, and economic markets. Several tradi-
tional disciplines and Schools, alongside translational research centers, created the mod-
ules: 

Module 1 Sustainability and Earth, Environmental and Ecological Systems 
(Earth Observatory of Singapore—EOS) 
Module 2 Sustainable Energy 
(Energy Research Institute @ NTU—ERI@N) 
Module 3 Prosperity and Economic Growth within Ecological Boundaries 
(Division of Economics—HSS) 
Module 4 Sustainable Water Management, Urban Infrastructure, Built Environment 
(Nanyang Environment and Water Research Institute—NEWRI) 
Module 5 Sustainable Business, and the Role of Finance and Incentives 
(Nanyang Business School—NBS) 
Module 6 The Political Economy of Sustainability 
(S. Rajaratnam School of International Studies—RSIS) 
 
Given the world’s rapid pace of urbanization, sustainability policy and plan-

ning is now more important than ever for cities, relating in particular to law and 
policy at regional and local levels. Admittedly, the transboundary and global na-
ture of pollution problems can limit the effectiveness of many local solutions, 
but local and city levels of operation may produce more successful and consis-
tent outcomes, and are also capable of influencing global points of pressure and 
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stress. Or, if you prefer, cities are increasingly and often on their own to deal 
with environmental impact challenges, including adaptation challenges from 
climate change and sea-level rise. 

However, today’s sustainability challenges allow decreasing degrees of free-
dom for planning in most important areas of public activity, and issues from 
health care delivery, to immigration policy, to transport, to major infrastructure 
development projects should become part of policy-making for sustainability 
planning, and not the other way around. Put another way, the time when we 
could address individual problems individually, by optimizing solutions in isola-
tion from other systems, is gone. Buffers and margins for error are also gone, 
and this is particularly evident in cities, where hard constraints, available space, 
and options require us to take a more integrated and systems oriented approach. 
The three pillars strategy framework represents this idea, both with respect to 
key elements required for sustainability solutions, but also as a framework to in-
itiate planning and policy-making approaches. 

 
Example 7. Singapore’s wicked problems of population and sustainable development. 

Singapore, like most global cities, is now facing a series of tough economic and politi-
cal choices regarding economic growth, population pressure, immigration policies, and 
sustainable development. On the one hand, Singapore has for decades been an interna-
tional talent attraction magnet. This importation and transfer of new ideas, thinking, and 
innovations has been a successful economic strategy. At the same time, Singapore has 
imported for nearly 30 years less-skilled foreign workers (to work in constructions, the 
retail service industry, and childcare, among other areas). The nation has clearly bene-
fited economically from this balanced strategy of importing high and low-skill workers. 
Both of these strategies, however, create sustainability challenges. 

Specifically, discussions on sustainability and cities must include issues of population 
growth (or shrinkage) and demographic challenges like aging populations (or youth 
bulges, low domestic birth rates, and brain drain), and these are key issues for Singapore. 
Approximately 1.7 million of Singapore’s 5.5 million inhabitants are non-residents 
(more than 30%). Following recent trends in growth and immigration, Singapore’s pop-
ulation would be expected to rise to nearly 7 million people by 2030 [19]. About 60 per-
cent of this planned demographic growth is expected to come from non-residents. Such 
perspectives raise questions about the future of the city which already is felt to be space 
limited and in the midst of all the expected cultural transitions associated with substan-
tial immigration. 

As such, questions about population and demographics are being debated here in a 
community that has deeply embedded expectations about annual GDP growth and high 
levels of personal consumption. Recent surveys of Singaporean voters reveal the follow-
ing concerns: 1) stable and reliable economic opportunities for future generations; 2) 
increased capacity and less crowded transportation systems for subways and highways; 
3) decreased housing availability and increasing housing prices; 4) social stresses and 
over-crowding caused by immigration; and 5) steadily rising prices of consumer goods, 
but also of staples such as food, energy, and water. Importantly, sustainable economic 
development is at the inter-connected heart of all of these voter issues. 

Singapore has been actively working to address these concerns through sustainability 
planning and blueprints [20]. And in Singapore, as in many large cities throughout the 
world, the constraints are starting to bind, in terms of space and capacity, but also polit-
ically. For instance, as immigration has been limited, economic performance and growth 
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in some sectors has already suffered. But to return to immigration at previous rates 
would be both socially stressful and would pressure housing, transport, and other infra-
structure requirements that are already constrained. 

Singapore’s way forward out of wicked problems like this is to frame sustainable de-
velopment as an economic opportunity: in technology development, as well as in man-
agement systems and services; but, also in terms of establishing future economic growth 
more upon productivity increases and innovation potential than on growing populations 
(labor inputs) or infrastructure (as necessary responses to expanding populations). By 
connecting key inputs of technology, laws and governance, and economic drivers for 
major sustainability projects, as well as developing the supporting governance and insti-
tutional capacity, Singapore is following a template similar to that described by the three 
pillars strategy framework. 

 
As a final point here, public policy and law also play powerful normalizing 

and legitimizing roles in society. They are typically most successful not only as 
top-down mandates, but in their roles as part of, and often responding to, larger 
social dynamics that include culture and public opinion. In a less linear way, 
then, but often as a key response to political necessity, or sometimes themselves 
drivers and nudging influences, laws play an influential social and cultural role 
beyond their immediate deterrents and incentives. Given the serious and increa-
singly binding nature of our ecological hard constraints, we observe these basic 
relationships operating (in all directions at once), driving forward, and de-
manding responses for more sustainable development (Figure 6). 

2.3.3. For Establishing Research and Funding Priorities 
Research agendas and funding of research are also part of public policy, and this 
is connected to or driven from other stakeholders and market actors. As an ini-
tial matter, starting with planning for society’s sustainability priorities helps de-
termine where, and from whom, research and solutions are most needed. Uni-
versities and corporations together lead in advancing research, creating new 
markets, and making technological break throughs. This describes neatly the in-
ter-connectedness that needs to be considered for multi-stakeholder and multi-
disciplinary sustainability (Figure 7). 

The fact is that multidisciplinary research, collaboration, and cooperation are 
difficult, and always have been. In precisely the sense emphasized previously, it 
often requires the sub-optimization of individual inputs (less engineering of so-
lutions, or less economic optimization) in order to optimize the whole (defined 
here as successful sustainable development solutions at the speed and scale re-
quired). The three pillars framework also imposes a certain amount of discipline 
on sustainability research agendas and projects because a balanced and transdis-
ciplinary approach needs to be considered and incorporated at many stages and 
time frames. 

The multidisciplinary aspects of this are important in terms of bringing to-
gether the different disciplines and skills required, but establishing a foundation 
for multidisciplinary and transdisciplinary work is even more important. This 
emphasizes the need in setting (and then reconsidering and resetting) research  
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Figure 6. Laws and governance are part of a dynamic process driven by (and in turn af-
fecting) sustainability challenges and ecological crises, as well as by evolving cultural 
norms and values which both drive new laws and are determined or influenced by exist-
ing laws. 

 

 
Figure 7. Determining sustainability research agendas and 
funding should be considered within the context of dynamic 
public policy, cultural, and economic processes. 

 
agendas for a flexible approach and paradigm, as much as one able to assemble 
all the necessary inputs. In other words, complex problems (like sustainability) 
are highly dynamic, with emergent properties, and require a flexible research 
and learning approach. Being supported and built around a framework like the 
three pillars model is still helpful here, because any changes in research need and 
priorities will still require inputs and disciplinary support from technological, 
legal, and economic areas. 
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Of course, research and applied work are closely related (which accounts for 
the success, for example, of many academic and corporate collaborations, as well 
as the proliferation of translational research centers and joint test-bed and la-
boratory facilities). The three pillars model directs both activities in a generally 
positive trajectory by accounting for feasibility, opportunity, and success for all 
of the key stakeholders. For example, as suggested above, early consideration of 
economic feasibility and legal requirements are beneficial to and supportive of 
sustainability research and technology development if success in implementation 
and commercialization are among the objectives. 

Further, sustainability research priorities can be based upon areas of known or 
developing market failures. In other words, if we accept from a framework like 
the three pillars model that we’ll need economic markets to engage in order to 
implement new technologies or solutions, then this often indicates immediate 
roles for government support or action. But it also suggests the need for new re-
search support from economic or legal disciplines. And, further, it’s often help-
ful to create an integrated connection back to technology development in cases 
where newly identified economic or legal inputs indicate previously unconsi-
dered obstacles or opportunities for technology and innovation. 

 
Example 8. Market failures, urban transportation, and path dependency. 

The example represented in this chart shows the possibility that beneficial long term 
mass transit options won’t be part of growing cities or urban communities, because the 
economics so favor cars and busses at early stages (until reaching a critical threshold of 
ridership). Why don’t markets quickly embed these time horizons and present profitable 
opportunities for investment (now) and profitable revenue streams (in the future)? Part 
of the answer may be the lack of full financial intermediation in sustainability markets 
and products compared to more traditional financial products and services markets. 
Nevertheless, and for purposes here, this can be categorized as a market failure. 
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In this example, without government support, or other ideas for addressing the miss-
ing pillar of early economic feasibility of more efficient and sustainable transport op-
tions, we risk following the least best transport option. In fact, this can become an ex-
pensive problem to reverse later if we wanted to switch transport options after investing 
heavily in another choice. Clearly, the connection between society’s sustainability goals 
and setting our priority research agendas is important here, based first upon the primary 
goal of achieving sustainable development at scale and speed, and based upon approach-
es like the three pillars framework to help us identify critical break points or opportuni-
ties. 

This is also a perfect example, however, of needing as much design work as we need 
planning, in the sense that over-planning is also a risk compared to a more flexible (and 
update-oriented) structure. The same path dependency just mentioned that can lead to 
lock-in to suboptimal vehicle transport choices compared to mass transit options, can 
operate in other ways. 

For example, we can also be locked-in to technology choices that were right at the 
time they were first considered, but become poor choices as other sustainability and 
development issues begin to bind or become relevant. The three pillars model to address 
sustainable development challenges speaks as much to flexible (but supported) ap-
proaches as to specific project implementations. Consider, for example, an extension of 
the basic transportation question: 

“Apart from optimizing the present system, however, we know that the total system, 
as well as the individual transport modalities, are directly connected to hard constraints 
related to sustainability, such as land use, energy security, and pollution, as well as to 
other trade-offs that inevitably must be made when the future transportation system is 
shaped. And policies driven only by technological advancement often lead to problems if 
the interconnections with social, economic, and governance issues are not taken into 
account. 

Suppose the decision is made to introduce electric vehicles to decrease local pollution, 
dependence on oil, and carbon dioxide emissions. Such a decision comes with a com-
mitment to promote the vehicle modality (as opposed, perhaps, to shifting to mass tran-
sit), which in turn is a commitment to the related creation and maintenance of road in-
frastructure (which requires land and other resources). Also, it may require a new energy 
supply, ways to deliver it, and new infrastructure to provide re-charging possibilities. 

And these decisions will affect many aspects of social life, such as preferences for 
housing, need for parking lots (more space), estate development, real-estate pricing, road 
congestion, commute times, and choices for employment location. In fact, the transpor-
tation system is connected to many major aspects of public wellbeing. Consider public 
health: pollution influences diseases like asthma and childhood pulmonary development 
issues; traffic jams and long commutes relate to stress and depression; and of increasing 
importance will be relationships to elder care and ease of access to hospitals [21].” 

In summary, electric vehicles, as well as funding their research and development, may 
well be a good choice for modern and urban transport solutions, but their deployment is 
something we must analyze and test in the context of the complex web of other options 
and ongoing technological relationships. As a final extension of this example, with the 
development of driverless vehicles we may be reaching a point of new convergence 
where individual electric cars could become part of chains of (autonomous agent) ve-
hicles operating within a computer-assisted stream of traffic. What started, in other 
words, as a relatively inefficient automobile transport model, may start to resemble many 
other mass transit options. 

2.3.4. Matching the Scope and Scale of Laws and Governance to  
Ecological Challenges 

We live in an economically, transdisciplinary, and globally integrated world, 

https://doi.org/10.4236/jep.2018.93015


W. H. Clune, A. J. B. Zehnder 
 

 

DOI: 10.4236/jep.2018.93015 234 Journal of Environmental Protection 

 

with respect to our biggest environmental impact challenges, with regards to ac-
celerating global urbanization, and with respect to our need for the rapid crea-
tion and implementation at scale of sustainability solutions. To effectively ad-
dress the integrated nature of sustainability requires the simultaneous participa-
tion and coordinated support of many institutions, stakeholders, disciplines, so-
cio-economic levels, and geographical scales of operation. 

In this, the potential impact and necessary coordination role for law and legal 
processes is obvious. Scholarship and projects emphasizing the need to match 
the scope and scale of law to our planetary boundaries and the ecological chal-
lenges of sustainability are certainly on target [22]. This has always been a matter 
of matching regulatory and incentive structures to ecological boundaries (like 
watersheds), and not just political boundaries. It’s also about better coordination 
between local, regional, and international law and governance structures: which 
too often still invoke legal support or authority from sources that can provide 
little, or that fail to coordinate major gaps or loopholes [22]. 

Another approach focuses on local law, and is particularly appropriate consi-
dering global urbanization trends and the increasingly important role of cities in 
leading sustainable development: 

“Yet, environmental law and governance comprise different levels and scales 
(planetary, continental, regional, local etc.) simultaneously. Regardless of geo-
graphical scope, the possible agreed measures, cooperation, policies and legal 
frameworks must be anchored and implemented locally, so as to influence the 
conduct of individuals, for instance with respect to the introduction of green-
house gases, use of energy and food habits. Put together, national and local laws 
are therefore critical for the possibility of implementing global accords so as to 
avoid international environmental problems [22].” 

What the three pillars of sustainability strategy framework can contribute here 
is a supportive refinement that is particularly strong at the local and city level. 
The model addresses project- and implementation-level sustainability solutions: 
in this, consideration of the key elements that will be needed (within some de-
gree of balance, or with consideration of strengthening the weakest link) pro-
duces more successful sustainability outcomes that will empower and increase 
the effectiveness of the people and parties being asked to implement global and 
international environmental accords. In a similar way, but in a more general 
screening capacity, the three pillars could be used as a baseline or litmus test in 
the examination (or re-examination) of many of society’s current legal processes, 
governance structures, and regulatory baselines, as well as for assessing institu-
tional capacity to support sustainable development. 

At the same time, the applicability of the three pillars often scales up to other 
levels of law and governance (from city to regional, for planning purposes, poli-
cy making, regarding fundamental market operations, and from national to in-
ternational scales). The consideration of coordination gaps, for instance, be-
tween national and international law frameworks could often be improved fur-
ther by ensuring that key elements are in place (technology, governance, and 
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law) at the most appropriate operational levels to allow functioning solutions to 
develop. In fact, this is very much in keeping with the notion of flexible but 
guided objectives6 to improve effectiveness and coordination [22]. 

2.3.5. For Supporting Legal Decision-Making 
Finally, the preceding sections begin to suggest another use of the three pillars 
model for law and governance as a support for legal decision-making in a variety 
of contexts. Such an application for judicial and legal decision-making is based 
upon the fact the model relates to, and helps ensure, applied sustainability solu-
tions. For example, referring again to the Preussen Elektra case, using the three 
pillars framework we could be more confident that Germany’s economic deci-
sion to support its domestic renewable energy industry was based primarily not 
upon arbitrary or contrived excuses for self-enrichment (at the expense of un-
dertakings from other nations), but upon a proven template for establishing and 
implementing sustainability projects. This approach could prove useful for legal 
consideration and balancing of competing priorities (including those related to 
economic and market protections). Put another way, theoretical applications of 
sustainable development warrant less consideration compared to projects and 
planning following steps likely to lead to implementation and success. 

This can probably be extended further, however, based on the increasing and 
explicit need for balancing sustainability and economic objectives in many con-
stitutional systems, constitution-like systems (e.g. the Treaty of Lisbon), and re-
gional international agreements (like the ASEAN Charter). Article 6, for exam-
ple, of the TEU represented a genuine paradigm shift within Union law [23]. 
While the European Court of Justice previously developed fundamental human 
rights doctrines, they are now established as foundational principles in the Trea-
ty of Lisbon, itself, equivalent to all other provisions including economic and in-
ternal market objectives. Specifically, Article 6 TEU’s recognition of the Charter 
of Fundamental Rights (“CFR”) includes environmental protection: “A high lev-
el of environmental protection and the improvement of the quality of the envi-
ronment must be integrated into the policies of the Union and ensured in ac-
cordance with the principle of sustainable development [24]”. In fact, the Treaty 
of Lisbon expands on concepts of sustainability found in previous treaties re-
quiring a balance of social, economic, and environmental dimensions.7 

At the same time, environmental protection is not an Article 36 derogation 

 

 

6See Reference [22] at 283-284: “While some such steps have been taken already (e.g. among regimes 
concerning chemicals, biodiversity and marine pollutants), coordination and cooperation will have 
to be further developed and intensified between international regimes of different scales; and in this 
process, international and national environmental laws will also have to be further integrated. Al-
though the suggested boundary themes as well as the actual boundaries suggested are uncertain, in-
creased attention to the notion of planetary boundaries may improve international cooperation, 
coordination of treaty regimes and normative integration, and thereby make international law more 
effective”. 
7See Article 3.3 TEU (The Union “shall work for the sustainable development of Europe based on 
balanced economic growth and price stability, a highly competitive social market economy, aiming 
at full employment and social progress, and a high level of protection and improvement of the qual-
ity of the environment”). 
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permitting restrictions of economic free movement, but it is one of the many le-
gitimate public policy exceptions known as “mandatory requirements” that may 
be applicable.8 In considering the application of mandatory requirements, the 
Court applies proportionality, its principle balancing test, to ask if public policy 
exceptions are proportionate to their claimed objectives when balanced against 
proposed restrictions to economic and free movement doctrines.9 In fact, the 
European Court of Justice has (over the last 25 years) increasingly applied pro-
portionality in determining that restrictions on economic free movement may be 
justified by legitimate state environmental objectives [25]. In this, the three pil-
lars of sustainability strategy framework may offer a pragmatic refinement to 
help determine whether claimed public policy exceptions are legitimate or likely 
to lead to successful project or policy outcomes. 

In fact, these basic arrangement and relationships are similar in the Associa-
tion of Southeast Asian Nations (ASEAN) Charter [26]. Obviously, there are 
significant differences (advantages and disadvantages) between a constitutional 
system like the United States (with a federal supremacy clause and a Supreme 
Court), the Treaty of Lisbon for the EU (which is not a constitution, has no ex-
plicit supremacy clause, but does have a European Court of Justice), and the 
ASEAN Charter (consensus politics, a high degree of national autonomy, and no 
central court). Nevertheless, many of the balancing considerations we’re now 
considering, whether in law or negotiation, turn on similar considerations. 

Consider ASEAN’s economic function as a regional peace (through economic 
and cultural integration) and prosperity project: 

“To create a single market and production base which is stable, prosperous, 
highly competitive and economically integrated with effective facilitation for trade 
and investment in which there is free flow of goods, services and investment; fa-
cilitated movement of business persons, professionals, talents and labour; and 
freer flow of capital [26].” 

And compare this to ASEAN’s strong commitment to sustainable develop-
ment: 

“To promote sustainable development so as to ensure the protection of the re-
gion’s environment, the sustainability of its natural resources, the preservation 
of its cultural heritage and the high quality of life of its peoples [26].” 

“RESOLVED to ensure sustainable development for the benefit of present and 
future generations and to place the well-being, livelihood and welfare of the 
peoples at the centre of the ASEAN community building process [26].” 

Consider again the example of fundamental human rights, which would mean 
relatively little unless legal provisions granting equal access, human dignity, and 
due process carried through to results, including adequate consideration in law 
and process, as well as the establishment of consistent practices in everyday life. 
Sustainable development and environmental protection are also now funda-

 

 

8These mandatory requirements are created by court law as categories of derogations. See Reference 
[25]. 
9See Article 5 TEU. 
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mental determinants of human dignity, opportunity, prosperity, and survival. 
It’s the reason, in fact, that strong sustainability goals have increasingly promi-
nent places as constitutional objectives. 

But, as social goals and case law have developed in the EU and elsewhere, it’s 
no longer simply a matter of proposing stronger consideration for sustainability 
exceptions when balanced against economic objectives and the creation of in-
ternal markets (which continue to legitimately represent their own important 
objectives, including for peace and cultural integration). On the one hand, as the 
three pillars model makes clear, sustainability and economic viability are actually 
closely connected, and a more integrated analysis would be even more useful. 

In this way, and more like the cases about fundamental human rights, our 
sustainability goals and laws don’t mean much unless they are also translated 
into action (at speed and scale) through and within our legal processes and in-
stitutions, themselves. The three pillars framework for sustainability provides 
one possibility, whether as a refinement to existing legal balancing tests, or as a 
litmus test used in adjudicatory or legal proceedings. It may help define the legi-
timacy or viability of given policies or projects by simultaneously considering 
key national objectives (technology and innovation goals; economics objectives; 
and through the institutions of laws and governance) within a pragmatic, imple-
mentation and solutions oriented strategic framework. 

 
Example 9. Green procurement in the EU, and balancing economic objectives. 

There are many potential sustainability and environmental advantages (not the least of 
which is reducing transport distances and fuel use) to using local suppliers and sources 
for government or corporate procurement. In the EU (and other places) there is often a 
tension between federal economic goals and state procurement and environmental ob-
jectives, related primarily in the European context to prohibitions against state aid or in 
discriminatory laws and practices that economically favor domestic undertakings [27]. 

In addition to many direct environmental benefits, however, procurement practices 
are often related to more extensive national sustainability projects: 

“State procurement goals may involve reducing environmental impacts from purchases, 
such as requiring public power generation utilities to purchase less polluting fuels. But 
green procurement is just as likely to involve incentivizing the growth of private green 
industries, such as linking public fuel purchases to specific renewable energy-producing 
sectors. And green procurement is equally about influencing the environmental behaviours 
of private market actors, such as mandating waste recycling and then building collection 
networks and facilities that permit or preference certain types of materials. Simply put, a 
state purchase of goods or services may, itself, be the environmental goal, but may, in-
creasingly, be a means to other environmental goals [27].” 

Even in the context of increasingly important EU sustainability and environmental 
objectives, economic free movement protections remain of primary importance. In an 
example such as green procurement, incorporating a broader, more generally applicable, 
understanding of the support pillars of sustainability solutions frames the discussion in a 
new way. We can’t ignore the elements that permit the successful implementation of 
sustainability projects. And, likewise, economic success and development will increa-
singly be driven by markets for cleantech, renewable energy, environmental conservation 
solutions, and sustainability-related technology and products. 
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Actually, there’s already a convergence happening in EU law. Consider, for example, 
block exemptions (“GBER”) that exempt many kinds of “environmental investment aid 
for the promotion of energy from renewable energy sources” and “aid for environmental 
studies” that might otherwise be considered to violate commercial or competition law 
[28]. And with respect to green procurement, the GBER goes further in endorsing “the 
acquisition of new transport vehicles enabling undertakings active in the transport sector 
to go beyond Community standards for environmental protection [28]”. As such, EU 
economic objectives may become more directly relevant for supporting sustainability 
projects if they are consistent with EU economic priorities for increasing innovation and 
developing new economic markets.  

In other words, the sustainability paradigm, including “doing more with less” in order 
to position economic production and consumer demand within planetary and ecological 
boundaries means that many of the former divisions are breaking down between economic 
and sustainability opportunities. Member state legal measures, rule-making, and gover-
nance in support of green procurement may be less about the initiation of discriminatory 
national projects, and more about supporting or removing bottle-necks to otherwise 
innovative and economically forward looking sustainability practices. In this, a more 
integrated approach to legal balancing tests may be useful, including one like the three 
pillars framework that puts into focus key elements for considering EU economic objec-
tives as part of sustainability objectives. 

3. Conclusions 

The three pillars of sustainability framework is solutions oriented because nearly 
all sustainability projects that are successful and scalable are driven by all three 
pillars simultaneously (technology and innovation; laws and governance; and 
economics and financial incentives). This approach is useful for a sustainability 
field that is complex, multidisciplinary, fully integrated, and that now needs to 
be implemented rapidly and at scale if we are to avoid many of the worst envi-
ronmental impact and climate change scenarios. 

The three pillars framework focuses on cutting edge stages of research, mul-
ti-stakeholder collaboration, and sustainability projects, and can be used at dif-
ferent scales as a template to analyze break points, define and shape possible so-
lutions, and identify missing inputs and stakeholders. In this, it’s also useful as a 
template to guide public policy creation, shape governance structures, and sup-
port legal decision-making, particularly related to matching the scope and scale 
of law to our sustainability challenges. 

That said, it’s anything but straight forward to describe the multitude of flexi-
ble forms, approaches, processes, or entry points that a successful solutions path 
for a sustainability challenge could take. This challenge is primarily due to the 
fact that there are different entry points and disciplines, and multiple levels of 
institutional support, involved in successful sustainability projects. On one hand, 
we could look at technology and economic markets as the actionable end points 
of our sustainability goals, operating autonomously, but also interacting with poli-
tics and laws. 

The centrality of markets to this process explains the importance of econom-
ics, and the importance of technology explains the importance of the natural 
science, engineering, and university research. On the other hand, the cutting 
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edge of sustainability solutions may not be technological development, because 
the last, critical, creative, and often most innovative stage may be the implemen-
tation of laws, legislation, regulation, compacts, and agreements. These are based 
on prior stages of scientific knowledge, but are themselves the softest discipli-
nary set. 

Creating agreements, developing compacts, and enacting and enforcing regu-
lations involve all the social sciences, as well as the crafts and nuances of persua-
sion and negotiation. Included here is the importance of specific local contexts, 
self organization, path dependency (how prior status influences later possibili-
ties), diplomacy, and so on. And throughout all of it, is an analysis of cultural 
change (including tipping points) and political resistance. 

If this is frustrating to scientists and engineers, it’s also frustrating to law and 
policy makers; and we all may, or may not, be comforted by the fact we’re stuck 
together within this complex, integrated, systems-oriented sustainability chal-
lenge. The three pillars of sustainability strategy framework, in addition to being 
practical and project focused, emphasizes an integrated and connected approach 
to thinking about sustainability outcomes and institutional processes.  

Flexibility is part of the model, too, in creating a (minimally intrusive) support 
structure that emphasizes key inputs and elements, but leaves open questions of 
proportion, order, entry point, or configuration. Ultimately, it doesn’t matter 
which direction(s) the solution path follows. What’s clear is that we need to act 
quickly, at scale, and by introducing some deep changes into all of society’s 
normal operations and processes to develop and deploy effective, practical, and 
successful sustainability solutions. 
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