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ABSTRACT

This paper explores the concept of a living systems approach to the built environment through the
adoption of strategies such as regenerative development and eco-effectiveness. The research examines
the differences and connections between these new concepts of sustainable architecture and design,
compares these to current typical design approaches, and evaluates their effectiveness as a means to
contribute to future development over the short, medium and long terms. Benefits and difficulties with
each approach are elaborated upon, and a series of recommendations are made for future design,
development, planning and policy directions, using New Zealand as an example case. The paper
concludes that focusing on a goal of ecological and community regeneration, where success is
measured by improvements in health and wellbeing for humans, other living beings and ecosystems,
could contribute to a more resilient built environment which is better able to adapt to the pressures of
peak oil, climate change and economic change.
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INTRODUCTION

The definition of a truly sustainable built environment is changing rapidly. Aiming for ‘neutral’ or
‘zero’ environmental outcomes in terms of energy use, carbon emissions, waste generation, or water
use are worthwhile targets. However, designers and occupiers of the built environment have the
opportunity to limit future negative environmental outcomes and produce net positive environmental
benefits. In order to do this, the built environment would need to produce more than it consumes as
well as remediate past pollution and environmental damage. This is a departure from the idea that the
best the built environment can be is ‘neutral’ in relation to the living world. Strategies such as
regenerative development, eco-effectiveness, and eco-efficiency may contribute to achievement of
this goal.

It is important to recognise that the built environment does not solely comprise buildings,
infrastructure and public spaces; it also includes human community and cultural experiences. The
relationship between these components influences how the built environment develops over time and
contributes to creating a ‘sense of place’. The ‘sense of place’ is the character or essence of a location,
comprising all features whether they are natural or constructed.

In 2008 the New Zealand Ministry for the Environment commissioned a discussion document entitled
‘Rethinking our Built Environment’ to explore regenerative and related cutting edge development
concepts for the New Zealand context. That document explores the ideas touched upon in this paper
further, providing case studies and additional references (Jenkin and Pedersen Zari, 2009).



A SUSTAINABLE BUILT ENVIRONMENT - THE NEW ZEALAND CONTEXT

The majority of the world’s population now live in urban environments. Urban development is rapid,
and its environmental effects are long-lasting (Grimm, et al., 2008). In New Zealand the built
environment is responsible for half of the country’s waste; up to forty percent of all materials used; a
quarter of all water and energy consumed; and a fifth of greenhouse gas emissions, not including
embodied energy in materials (Sinclair Knight Merz, 2008). New Zealanders have developed a
growing awareness, particularly over the last five years, of the importance of a sustainable built
environment that can address these negative impacts, while at the same time increase the quality of
the built environment. This is reflected in a number of ways, including the development of the New
Zealand Urban Design Protocol; establishment of the New Zealand Green Building Council and the
Green Star rating scheme and tools; review of the Building Code; and establishment of built
environment sustainability research consortia such as Beacon Pathway.

The increase in demand for sustainable buildings may be due to a number of factors including lower
operating costs; increased occupant satisfaction and health; increased adaptability of the building; an
increased understanding of the necessity of addressing environmental issues; and a general global
trend towards sustainable building increasing market demand (Fullbrook & Jackson, 2006). ‘Business
as usual’ in the New Zealand built environment is therefore changing rapidly to include green or high
performance building design, termed here ‘eco-efficiency’.

Eco-efficiency is the concept of creating the same or better outcomes while using fewer resources and
producing less waste and pollution, achieved through the delivery of ‘competitively priced goods and
services that satisfy human needs and bring quality of life while progressively reducing environmental
impacts of goods and resource intensity throughout the entire life-cycle to a level at least in line with
the Earth's estimated carrying capacity’ (DeSimone & Popoff, 2000).

Eco-efficient design, whilst an improvement on conventional design, ultimately still results in
negative environmental impact. The ecosystems required to support healthy human communities and
economies continue to degrade over time, but presumably at a slower rate (Reed, 2007b). Despite a
rapid increase in the uptake of eco-efficiency in New Zealand’s built environment (which is to be
encouraged) the majority of new and existing buildings in New Zealand still take few such aspects
into account. It is necessary to consider whether current actions are sufficient to bridge the gap
between the existing built environment and that which would constitute a truly sustainable built
environment. Given the predicted impact of environmental issues such as climate change, and the
timescale some experts suggest is available to make changes to avoid substantial damage (IPCC,
2007), current actions may not be an adequate response to the problem beyond the short term.

LIVING SYSTEMS IN ARCHITECTURE AND DESIGN

The goal of a truly sustainable built environment is restoration or regeneration, where success is
measured by improvements in health and wellbeing for humans, other living beings, and ecosystems
as a whole (Kellert, 2004; McDonough & Braungart, 2002; Reed, 2007b). A regenerative built
environment becomes a conduit for producing resources and energy; remediating past pollution; and
transforming and filtering waste into health giving resources. This requires a living or whole-systems
approach to development that takes into account both the human and non-human ecology of the built
environment.

In taking a living-systems approach, a more expansive notion of the built environment is required; one
where dynamic relationships exist between a greater number of built and un-built elements and where
a balanced, enduring relationship between these elements is explored (Moffatt & Kohler, 2008).
Buildings should not be considered as individual objects, but rather designed to become parts of larger
systems.

A systems approach to development is not new (Reed, 2007a). Patrick Geddes (1854-1932) for
example, emphasised connections between city and the countryside. Geddes developed a theory of
‘biopolis’, a two-pronged approach to viewing the city as an organic entity (Heinonen, et al., 2006).
Moffatt et al (2008) refer to 1930’s German landscape architect Leberecht Migge, who formulated



and implemented principles of urban metabolism in developing social housing for workers; a balanced
socio-ecological metabolism for organics. Authors such as Leopold (1949), McHarg (1992) and Van
der Ryn (2005) also explore the relationship between nature and humans in terms of development.

EMERGING CONCEPTS IN LIVING SYSTEMS - CONVERGENCES AND DIVERGENCES

There are several concepts worthy of exploration for moving beyond an eco-efficiency paradigm.

Regenerative Development

Regenerative development acknowledges humans, as well as their developments, social structures,
and cultural concerns, as an inherent and indivisible part of ecosystems. Regenerative development
investigates how humans can participate in ecosystems through development, to create optimum
health for both human communities (physically, psychologically, socially, culturally, and
economically) and other living organisms and systems.

Understanding the unique and diverse human and non-human elements of each place is a crucial part
of regenerative development (Cole, et al., 2006). This results in a deep understanding of the ‘sense of
place’, and a localised response to environmental challenges and opportunities. This approach implies
that built environments could be designed to produce more energy and resources than they consume,
and to transform and filter waste into health giving resources (Pedersen Zari & Storey, 2007). Reed
(2007b) describes this approach to design as ‘building capacity not things’. Regenerative
development aims to restore or create the capacity of eco-systems and biogeochemical cycles (carbon,
hydrological, nitrogen etc) to function optimally without constant human intervention.

Regenerative design is also about relationships between humans and the natural environment, between
buildings and their occupants, and between natural and constructed environments. Regeneration
therefore is a process of engagement rather than a set of outcomes. This process of engagement has
significant environmental, economic, social and cultural benefits related to community building and
participation.

A systems-based approach is crucial to regenerative design and development, to support a constantly
dynamic and responsive built environment which evolves over time. This is a key difference between
regenerative design and eco-efficiency. Regenerative development is a positive contributor to the
living systems (biotic and human) in which it occurs; is an instrument for achieving true sustainability
through creating living systems with the capacity to continuously evolve; and is a source of deeper
meaning and significance for all who engage in it (Reed, 2007b).

Pedersen Zari (2009) and Reed (2007b) discuss several characteristics of regenerative development.
They point out that an understanding of the whole system or master pattern of place beyond site
boundaries is required, designs are based on local reality (both ecological and cultural) rather than
theory alone and the human aspirations of a project are understood and aligned. The diversity and
uniqueness of each place (socially, culturally and environmentally) is crucial to the design and is used
to define the project and to create a sense of place so that relationships and systems are understood
and leveraged. Multidisciplinary design teams, and integrated, participatory design and construction
processes are used. It is critical that the development of system complexity, and ongoing feedback and
dialogue processes are allowed for, so that the development evolves over long time periods. Finally
the design seeks to create or restore the capacity of ecosystems and bio-geological cycles to function
without human management.

Eco-effectiveness

Eco-effectiveness can be described as an interim stage between eco-efficiency and regenerative
development. Eco-effectiveness as defined by McDonough and Braungart (2002) questions and
redesigns the goals and methods of design to provide products, buildings or systems with beneficial
environmental or social outcomes. This approach moves beyond reducing environmental impacts
(‘less bad’) to looking at a systems approach to designing buildings or industrial systems that perform
well without any, rather than fewer, negative environment or social consequences.



An eco-effective approach to design aims to restore the health of water, soil and atmosphere. It
eliminates the idea of waste by proposing that waste can equal food (or resources). Products and
building components should be 100% biodegradable or 100% recyclable to avoid cross contamination
of waste/resource streams so that it is possible to move from a paradigm of ‘cradle to grave’ (linear
use of resource resulting in waste) to ‘cradle to cradle’ (cyclic use of resource eliminated waste). The
eco-effective future of industry is seen to be a ‘world of abundance’ rather than one of limits.

Eco-effectiveness seeks to improve ecosystem health through active human management, while
regenerative design seeks to repair the capacity of ecosystems to function at optimum levels without
ongoing human intervention. Both of the concepts touch on the importance of understanding ecology
and mimicking it where appropriate to design a built environment with positive environmental
impacts.

The fundamental difference exhibited by eco-effectiveness and regenerative design, compared to eco-
efficiency is that eco-efficiency works within the existing paradigms of designing and producing
products and buildings. A fundamental rethinking of architectural and urban design as well as town
planning is required to shift from human-only oriented design approaches which have a focus on
improving efficiencies, to a more inclusive systems approach to designing the built environment,
which focuses on maximising mutually beneficial interactions between human and non-human
elements.

Shift in thinking

Conventional Eco-efficiency, Regenerative
green, sustainable Development
NEGATIVE
ENVIRONMENTAL ZERO STATE POSITIVE OUTCOME
OUTCOME

5yrs 40yrs 80yrs 100+yrs
Business as usual in NZ ‘

Figure 1: A shift in thinking to move from ‘business as usual’ to positive environmental outcomes.

BENEFITS ASSOCIATED WITH LIVING SYSTEMS APPROACHES

The built environment delivers economic, social and cultural benefits and generally provides a
suitable environment for humans to reside and work in. The built environment also, as discussed, has
wide ranging negative environmental impacts, including impacts associated with air quality, water
and energy consumption, transport accessibility, materials use and management of waste. As the
negative environmental impacts of some human activities become better understood, reducing and
reversing these impacts is becoming more urgent (Rojstaczer et al., 2001). This is especially true with
regard to climate change. The built environment as principle habitat of humans and as a key
contributor to the causes of climate change must respond to this. The built environment must also
respond in a positive manner to matters such as air quality, water consumption and human health.

Table 1 illustrates the major benefits of regenerative development and eco-effectiveness compared
with conventional and eco-efficient design. Each of the identified benefits depend largely on the



project in question. It is anticipated that the identified benefits will intensify as the design approach
moves from eco-efficiency to regenerative development (Reed, 2007b).
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1. Works within current mode of thinking

2. Reduced environmental impact

3. Increased human physical health

4. Increased psychological wellbeing

5. Reduced economic costs (over life cycle)

6. Increased economic value of project

7. Increased innovation in projects

8. Positive environmental outcomes

9. Building / development becomes a potential source of income

10. Manageable and strategic approach to global issues such as climate change through
a place based approach

11. More integrated and therefore accurate knowledge of place

12. Mutually beneficial relationships are created between people and place

13. Increased robustness, flexibility and adaptability in the built environment

14. Creates stronger, more equitable communities

Table 1: Comparing benefits of eco-efficient, eco-effective and regenerative design.

A significant benefit of a regenerative development, less present in eco-effective approaches, is
positive outcomes for human society and culture. A regenerative approach positively affects aspects
such as cultural identity, satisfaction, and psychological health. Because a regenerative approach
includes people rather than just a small design team in the design and decision-making processes, this
may contribute to the recognition of the indivisibility of environmental, economic, social and cultural
health.

Aspects of eco-effective and regenerative architecture are beginning to emerge in the built
environment but translation into comprehensive and widespread examples of architecture or urban
design has not been rapid. Despite this, the limited, but growing numbers of realised projects provide
opportunities for case studies that assist in demonstrating the potential benefits of such approaches.
Several case studies are available in the New Zealand Ministry for the Environment discussion
document entitled ‘Rethinking our Built Environment’ (Jenkin & Pedersen Zari 2009).



LIVING SYSTEM APPROACHES OVER TIME

Table 2 examines a timeline for implementation of new sustainability paradigms in the built
environment. Short term is defined as 5 years; medium term is defined as 40 years and long term as
80 years. An 80 year time period relates to the average life of a building in New Zealand, and is a
reasonable expectation of a human life span in New Zealand (O'Connell & Hargreaves, 2004;
Rojstaczer, et al., 2001). In addition, in discussing living systems approaches, there is a need to look
beyond a human generation for an ‘extra long term’ time frame of several hundreds of years
(Wheeler, 2004).

Short Term - 5 years (2015)

The concept of improving efficiencies and reducing pollution is well understood and already appears
in legislation such as the Building Act and the Resource Management Act. Eco-efficiency then is
valuable in the short term to reduce the negative environmental impact of the built environment while
other more long term strategies are developed and tested.

A regenerative approach is synergistic with current eco-efficient building practices and can potentially
amplify their effectiveness by integrating individual green technologies and methodologies into
interactive whole systems. In the short term, incorporating the simpler aspects of regenerative design
into projects may occur, particularly in landscape developments.

Actively increasing the number of realised projects demonstrating regenerative development would
provide opportunities for more in depth case studies. This would assist in demonstrating the benefits
of the approach, and help to refine regenerative design concepts, methodologies and processes. Test
cases could take several forms. Firstly, these approaches may be applied to individual projects with
the intention that these will eventually transform the built environment in a building by building, or
development by development way. Alternatively, concepts could be applied to whole
neighbourhoods, larger developments, sections of cities, or potentially new towns to more effectively
demonstrate the benefits of comprehensive regenerative development.

Medium Term — 40 years (2050)

In the medium term, eco-efficiency may become less viable. It is likely that the impacts of climate
change and diminished availability of resources such as oil, water and metals will impact negatively
on the built environment and the wider economic context. For example, a potentially rapid change in
human settlement patterns could occur because of climate change, continuing urbanisation, population
increase, and changes in food and fuel availability (Altomonte, 2008). This may demand a different
approach to the built environment that sets goals beyond efficiencies and instead moves towards
positive environmental outcomes. Changing social expectations could further require that energy
sources and materials used in construction, renovation and maintenance of the built environment are
without negative environment impacts. This may also contribute to a shift from an eco-efficient
paradigm, to eco-effective or regenerative practice.

Regenerative built environments may provide more suitable built environments for humans in this
changing context, realising value through positive environmental outcomes, benefits to human
physical and psychological health, and a more robust built environment with significant economic
advantages. It may be during this medium term period that regenerative methodologies and processes
become more clearly defined in practice and will be exemplified in a growing number of realised built
projects.
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Table 2: Timeline for implementation

Long Term and extra long term — 80 years + (2090 +)

In the long and extra long term a regenerative approach to the built environment, which integrates
with ecosystems, will more likely ensure a continuous suitable environment for humans (and other
species). Such an approach to development may strengthen eco-systems and reverse or repair some
environmental damage caused by current and past human patterns of living and consumption. It would
also ensure that the built environment integrates more successfully with ecosystems and contributes to
increased community wellbeing.



Biological systems are evolving and dynamic, rather than steady state or finished (Sahtouris, 2008).

A truly sustainable built environment will need to incorporate and address this dynamism. A dynamic
environment is potentially more resilient, as it is more adaptive to change. This is crucial in the long
term as the climate continues to change (Pedersen Zari 2008).

RECOMMENDATIONS, OPPORTUNITIES AND CHALLENGES

Buildings and infrastructure are long-term assets, with a typical design life in New Zealand of 100
years for infrastructure and buildings of 80 years (Storey et al., 2004). Consequently the existing built
environment will largely still be in place in 50 years time given New Zealand’s current rate of
development. The continued development of a truly sustainable built environment will, therefore,
largely involve a retrofit of the existing built environment. If the progression towards a truly
sustainable built environment solely follows an eco-efficient approach, opportunities to influence the
built environment for many decades to come will be missed.

There are a number of challenges associated with implementing regenerative development in New
Zealand, primarily associated with the current lack of an integrated approach to development and a
scarcity of realised examples, both nationally and internationally, that provide quantifiable evidence
of the various benefits. The technology and expertise necessary to implement such ideas exists;
developing the concepts and testing them in built form presents an opportunity therefore for New
Zealand. Short term adoption of regenerative design approaches is required to produce New Zealand
examples and demonstration projects and to allow long-term benefits to accrue. New Zealand is in a
position to become synonymous with research and experimentation in regenerative development,
similar to the way in which the Netherlands are associated with a cradle to cradle approach to design
after adopting the strategy for their built environment. They have become an international test bed for
the concept and an example of proactive change.

Because regenerative development values local participation and knowledge the opportunity to foster
increased understanding between tangata whenua and tauiwi communities in New Zealand may occur.
These same aspects of regenerative development also mean potentially greater acceptance of change
and new development by the public, thereby avoiding the ‘NIMBY’ (not in my back yard)
phenomenon. This could translate in turn into faster positive transformation of the built environment.
Regenerative development will also contribute towards offsetting the inevitable ongoing negative
environmental impact/burden of existing building stock as well as the many current new buildings
which will be energy dependant over a long time frame.

CONCLUSION

Shifting from a built environment that is degenerating ecosystems to one which regenerates capacity
for ecosystems and communities to thrive will require a rethinking of architectural, town planning and
urban design. An expanded notion of the built environment and its goals for ecological performance
is required. This reflects a shift from human-only oriented design approaches which have a focus on
improving efficiencies, to a systems approach to designing the built environment. Although the value
in adopting regenerative development may be difficult to test currently, development which aims to
repair and integrate with ecosystems is more conducive to positive healthy outcomes than remaining
in a paradigm of development which only slows the rate of degradation.
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