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Introduction
Regenerative design is a transformative approach to architecture that catalyses 
the relationship between people and other living systems to build social and 
ecological health. When ecological systems are used to support social needs, 
complex relationships and interactions can begin to take place. Regenerative 
design evolved out of a reaction to the mechanistic methodology of green 
design, which assumes the impacts of a development can be dissected, quanti-
fied, and solved.

Green building, architecture, and planning are incremental approaches to “solv-
ing” global ecological and social challenges. While green design and the assessment 
systems that evolved from it (LEED, BREEAM, etc.) have built significant aware-
ness of global environmental challenges, the focus on merely mitigating impacts is 
myopic. As Cole (2015) points out, “green design is directed at reducing degenera-
tive impacts . . . this is insufficient for an ecologically sustainable future and is an 
insufficient aspiration to motivate design professionals and their clients”.

What is regenerative design and why is it important?
The foundation of regenerative design is built upon the belief that humanity and 
“nature” are one interconnected system. Regenerative design considers the role 
of designers as integrators of social, ecological, and technological systems to 
achieve the potential of a community and to provide a healthy environment for 
all people and living systems now and in a dynamic future of climate change, 
social upheaval, and technological disruption. Regenerative design favours 
a social-ecological view of design, not a mechanistic one (Cole et al., 2013). 
A social-ecological view of the role of design does not separate design, devel-
opment, and architecture from an idealised nature, but integrates buildings and 
neighbourhoods with living systems in time and space. The process involves not 
only designing systems of resource flows to be self-renewing, but also relates 
to understanding a new way of social, ecological, and technological systems 
thinking for design.

5 The paradox of metrics
Setting goals for regenerative 
design and development

Richard Graves
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A regenerative design process
A number of processes have been developed to guide regenerative design (see 
for example: Regenesis, 2019; Hes and Du Plessis, 2015; Lyle, 1999). Regenera-
tive design processes acknowledge that the built environment is where social and 
ecological systems intersect. A successful process analyses the flows of social and 
ecological systems for context, in order to discover opportunities for future health 
to “co-evolve”. A regenerative social-ecological design process (Figure 5.1) 
developed by a team of architects and ecologists from the University of Minne-
sota (Graves et al., 2019), was inspired by theory on complex adaptive systems 
and resilience. Social-ecological systems, like all complex adaptive systems, are 
characterised by dynamic and emergent interactions across nested scales of time 
and place (Gunderson and Holling, 2002; Liu et al., 2007; Levin et al., 2013).

A particular development is part of a bigger system, and is itself made up of 
multiple interacting subsystems. Resilience is the capacity of a social-ecological 
system to adapt or transform in the face of change, while continuing to support 
human well-being (Biggs et al., 2015; Folke et al., 2016). The goal of design is 
not a fictitious moment of sustainability, but the creation of emerging pathways 
of systemic resilience providing for social needs, while enhancing the health of 
all living systems. The process is iterative and has five aspects: place, needs and 
goals, scenario design, assessment, and implementation. In the assessment phase, 
different design scenarios are evaluated against the social needs, environmental 
limits, and social-ecological goals identified for a particular place with commu-
nity collaboration. Social needs, environmental limits, and social-ecological goals 
(metrics) are used to evaluate and compare scenarios or potential futures.

Why we need to measure regenerative design
For regenerative design to transform practice, it must demonstrate improvements 
in the health of people and ecosystems. This success must not only provide good 
stories and beautiful designs, but must also survive scientific review. Metrics link 
regenerative design to science, however this interpretation of science could be 
limited to counting and weighing and therefore arrive at a distorted understanding 
of performance (Bateson and Catherine, 2008). Fearing such a devolution into a 
mechanistic framework, regenerative design could simply avoid metrics. How-
ever, this would not provide the feedback loops integral to designing and evolving 
living systems. Scientific assessment can be rooted in the atomistic thinking of 
Newton, Bacon, and Darwin, which broke down the whole into parts and rendered 
their interactions into mathematical formulas; this is the predominant scientific 
thinking that dissects the living world into unrelated parts. Lamarck was a con-
temporary of Darwin, but rejected atomistic thinking as reductionist in a world 
that is made of flux and process (Chaney, 2017).

Part of the paradox of advocating for and designing regenerative design metrics 
is that the complexity of life is difficult to predict and model (Beckage et al., 2011). 
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Figure 5.1 A process for regenerative social-ecological design. Graves et al, 2019.
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Complexity science, ecology, and biology have built awareness of the structure 
of living systems. As John T. Lyle, one of the pioneers of regenerative design, 
advised: “One of the major conceptual divides that separates us from the design-
ers of the past [is] the awareness of change and uncertainty. For all of the intricacy 
of our analytical methods, we know that none of them tells us anything for certain. 
To develop a model is to become aware of its crudity” (Lyle, 1999). Despite the 
difficulty of prediction, iterative modelling stands as one important method for 
optimising designs. Measurements from these models are a way to learn about the 
qualities of the living systems and compare options. Modelling however, dissects 
complex systems in order to understand them, establishing boundaries in space 
and time to provide information. Regenerative designers must understand that the 
bounded modelled system is still part of a larger whole. Despite the challenges 
of modelling complex living systems and the embedded bias in modern culture 
toward mechanistic thinking, designers need metrics to compare design scenarios 
where outcomes can be reviewed and then improved.

Regenerative design requires metrics to be integrated into practice that embody 
living system thinking. This can seem to be a paradox, but is required of rigorous 
regenerative design to guide design methodology and compare development sce-
narios. Regenerative design must skilfully integrate metrics into design to build 
a more robust practice of developing social and ecological value, while avoid-
ing the simplistic checklist mindset of measuring only that which is quantifiable. 
Measuring the success and failures of regenerative design provides a feedback 
loop to guide future practice to move beyond the flaws of the current paradigm of 
green design metrics, which can be understood to be:

• Time	and	 space	 are	fixed and the environmental impact of a building is 
measured at the end of construction. This limits the ability to acknowledge 
more complex system values to emerge that take time and have benefits out-
side of the project boundaries. For example, landscape restorations that have 
significant regional biodiversity benefits after a decade.

• Universal measurement, with the assumption that success can be measured 
in the same way in every place. Green building programmes generally have a 
static set of credits or goals that define social and ecological value. However, 
these systems are intimately connected to the place, culture, and specific situ-
ation, therefore goals/metrics should adapt to place.

• Externalises	benefits	and	impacts. The popularity of “net zero” energy and 
water metrics can make a specific building during a particular year seem suc-
cessful. However, did the design assess the potential to add or degrade value 
throughout the wider energy and water systems over time?

• Biases	quantification	over	qualities	of	 systems. Life cycle assessment is 
a good example of an assessment system that attempts to quantify a broad 
range of ecological impacts. However these tend to have significant data gaps 
in water use, renewable energy, and human toxicity.

(Finkbeiner et al., 2014)
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In contrast to this reductive approach to design, regenerative design is holistic and 
embraces the beauty of complex systems and the uniqueness of their expression 
in a particular place. Adaptive change depends upon feedback loops; meaning 
there must be a process of trial and error and a mechanism of comparison. This 
mechanism of comparison creates the imperative for regenerative metrics. Social-
ecological design has specific goals related to benefiting living systems. Some of 
these goals will always be qualitative, but some aspects can be measured to assess 
the success or failure of design methods.

How to measure regenerative design
Regenerative design metrics should be methods of “measuring the capacity to 
enhance vitality, viability and adaptability when looking at the design of a living 
environment. It is not just about the quantification of increased species, social 
measures, food production, ecosystem services, etc. It is about the ability for a 
project to thrive and continue to evolve into the future” (Hes and Du Plessis, 
2015). Some of the earliest examples of regenerative design attempted to use ecol-
ogy as a method of comparison for design scenarios. Lyle quotes the ecologist E. 
Odum throughout his writings for example (Lyle, 1994, 1999).

Lyle identified three types of order in a place: structure of the biological com-
munity, the flows of energy and materials, and the patterns of relationships (Lyle, 
1999). The process is not linear, but acknowledges that the order exists before 
the design process begins, and that it will continue to evolve after the design 
is implemented. Building upon the unique patterns of a place, architecture can 
embody and catalyse elements of the living systems they inhabit. Designing in 
this way requires a mind-set and vision that Bateson and Catherine (2008) called 
“the ecology of mind”, an ecology of pattern, information, and ideas embodied 
in material forms. A building cannot be regenerative in isolation, but it can be the 
embodiment of regenerative thought and aspire to add value to social and ecologi-
cal systems. This requires the capacity to process and self-correct the relationship 
between design and the living world. Creating the adaptive change that is charac-
teristic of living systems is essential for regenerative development.

Lyle integrated ecology into the practice of design and adapted metrics for each 
project. The measurements were often divided into natural and human processes 
impacted, and could be quantifiable or qualitative depending on the project. For 
example, the Aliso Creek Plan for a development near Los Angeles assesses pol-
icy scenarios based on a water budget calculation comparing water supply cre-
ated to water demand. The San Dieguito Lagoon project for an area between Los 
Angeles and San Diego takes a more qualitative approach analysing the natural 
and human process impacts as either increased or decreased for a residential com-
plex with an array of factors: organic matter decay, atmospheric pollution, traffic 
congestion, etc. (Lyle, 1999). A critical insight of his process was that metrics 
are not only used to assess design proposals to create a plan, but also to monitor 
the implementation process. This creates a feedback loop for adaptation as natu-
ral processes and patterns interact with human development. In living systems, 
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change is controlled by internal mechanisms and relationships. These relation-
ships are altered for development to serve human needs. This is in line with Cole 
et al. (2013), who state: “By their nature, regenerative design approaches imply 
an adaptive stance to building design and operations, which allows the combined 
human/technical systems of the building process to respond to change over time.”

Regenerative design has begun to integrate emerging research in ecology and 
related fields about the science and policies required to document and measure the 
flow of ecosystem services supporting human well-being (Pedersen Zari, 2018). 
The growth in knowledge of ecosystem services has been rapid from early aca-
demic work by Daily to the Millennium Ecosystem Assessment of 2005 (MEA, 
2005; Daily et al., 2009; Ruckelshaus et al., 2015). The experience of scientists 
working with ecosystem services has aligned with some of the approaches of 
regenerative design (Regenesis, 2016). For example, The Natural Capital Project, 
which was created in 2006, developed the InVEST tool to guide decision-making. 
While the tool provides a basic template to be used anywhere, their approach 
needs to co-develop applications with decision makers to ensure inputs are tai-
lored to local needs and outputs are credible and relevant to local stakeholders 
(Ruckelshaus et al., 2015).

Urban design and planning communities have a growing interest in ecosys-
tem services, particularly in the context of climate change and the potential of 
nature in cities to mitigate negative climate change impacts through strategies 
such as ecosystem-based adaptation (Geneletti and Zardo, 2016) and other nature-
based solutions (Cohen-Shacham et al., 2016). Significant future work is needed 
to explore the intersections of regenerative design and ecosystem services in an 
urban context (Keeler et al., 2019). Pedersen Zari’s work creates a foundation 
for built environment ecosystem service goals and measures and brings rigor to 
the holistic thinking of regenerative design in terms of relationships with bio-
logical ecologies. She mapped and translated ecosystem processes and services 
into resources for design professionals (Pedersen Zari, 2012, 2015, 2018). Her 
research determined that buildings can contribute to climate regulation and the 
purification of air, provide habitat, cycle nutrients, and provide fresh water, fuel 
and food, and that success can be measured against baseline metrics derived from 
site specific past or current healthy ecosystems.

The metrics of regenerative design and development also need to connect social 
needs to ecological restoration and limits more robustly. Ecological conditions and 
design goals should link with the self-determined social needs of the community 
and explore the role design can play in providing cultural ecosystem services, 
which is a category of often intangible ecosystem services that contribute to well-
being aspects such as physical and mental health, recreation, spiritual and cultural 
practices, scenic beauty, social cohesion, and sense of place (Daniel et al., 2012). 
For regenerative development to emerge from the design phase, the linking of 
social needs to the biological ecosystem of a place must build relationships of sup-
portive social infrastructure that will persist over time to realise future potential.

There are many ways in which social and ecological benefits of a building or site 
development may be assessed. Communities may develop their own list of relevant 
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Figure 5.2 Social-ecological metrics for development. Source: Graves et al., 2019.
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well-being metrics, specific to their context. On the ecological end of the spectrum 
of benefits, there exist numerous tools (e.g., Neugarten et al., 2018; Pascual et al., 
2017) for assessing ecosystem services, but most rely on the same common ele-
ments of identifying ecological structures and processes that produce benefits for 
people, quantifying those benefits, and assigning various kinds of values to them. 
The value of an ecosystem service may be expressed in economic terms, but it may 
also be expressed as a non-monetary contribution to human well-being. The social-
ecological approach to design is oriented towards a future vision co-produced by 
the design team, community, and other stakeholders. This means the provision of 
benefits by onsite ecological systems is assessed against the social-ecological goals 
set for the development. Figure 5.2 shows a selection of metrics for a future-ori-
ented social-ecological assessment of development benefits.

Since a design is situated within a greater social-ecological system, these met-
rics are considered at different scales. For example, a vegetable garden produc-
ing food (an ecosystem service) contributes to meeting the basic need for food 
in the community and is a locally confined benefit. Trees and vegetation on the 
site may sequester and store carbon as they grow, which is an ecosystem service 
with global benefits. Similarly, the extent to which a development improves water 
quantity and quality depends on its location within the watershed. Benefits may 
only accrue to downstream communities.

Conclusion
To achieve its full potential, regenerative design must evolve beyond just the next 
set of advanced green building strategies. It must develop a mind-set that designs 
with the beauty of the complexity of life, but also employs the next generation of 
regenerative design tools and metrics to assess the ability of a design to add to 
social and ecological health. Regenerative social-ecological design must accept 
that design and development occur within a milieu of complex systems in space 
and time. Therefore, things are always changing, and the needs, limits, and goals 
of the development should constantly be re-evaluated. Regenerative designers 
should continue to research and share methodologies for creating metrics for 
gauging and comparing the success of their developments. By navigating the 
paradox of creating and using regenerative design metrics, innovative measures 
will evolve to enable more effective integration of the living world and the built.
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