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Chapter 1
Introduction

Michael Evan Goodsite, Mathilde Moldrup, Emil Egerod Hubbard, 
Reynir Smari Atlason, and Sirkku Juhola

Abstract The challenges of sustainability are becoming more apparent and changes 
need to take place in how we organise collectively. This book stems from and builds 
on a collaboration and collective learning between the military and the civilian 
world in order to facilitate discussion of the current state of triple net zero and long-
term and sustainable energy strategies. It is widely recognized that implementation 
of policies to benefit environmental sustainability, energy security, and prepared-
ness at both military installations and small cities are imperative, since energy is 
intricately linked to the entire set of net zero goals and vision. Here the focus is 
especially on learning from best practices across these two domains.
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Energy

This book stems from a collaboration and collective learning between the military 
and the civilian world in order to facilitate discussion of the current state of triple 
net zero and long-term and sustainable energy strategies. It is widely recognized 
that implementation of policies to benefit environmental sustainability, energy secu-
rity, and preparedness at both military installations and small cities are imperative, 
since energy is intricately linked to the entire set of net zero goals and vision. Here 
the focus is especially on learning from best practices across these two domains.

The term Triple Net Zero is defined as the combination of net zero energy, plus 

Energy Installation (NZEI) is an installation that produces as much energy on site 
as it uses, over the course of a year; A Net Zero water installation limits the con-
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sumption of freshwater resources and returns water back to the same watershed so 
not to deplete the groundwater and surface water resources of that region in quantity 
and quality over the course of a year; and a Net Zero waste installation is an instal-
lation that reduces, reuses, and recovers waste streams, converting them to resource 
values with zero landfill over the course of a year.

been conducting seminal activities and research regarding triple net zero installa-
-

sustainability efforts. The correlation between Triple Net Zero and operational ben-

information because three years after publication of the planning and assessment 
-

mentation of triple net zero is limited.
This book focuses on the ways in which military installations and small cities 

can implement and integrate triple net planning and energy, water, and waste sus-
tainability strategies into broad installation operational management, arrive at the 

and emerging technologies, methods, and frameworks for energy conservation, effi-

implementation practice.
This book is based on a workshop titled Triple Net Zero Energy Water And Waste 

Models And Applications

designing and implementing triple net zero solutions in both civilian and military 

summaries of their group action, which is summarised below. The book is divided 
into three sections- one dealing with energy, one with water and waste, and one with 
planning, policy and dialogue.

contributions in this section bring forward zero carbon and energy solutions based 
on a multidisciplinary approach. The main issues that come forward from these 
contributions is that despite large technical progress in the building sector, the pri-
mary energy use of communities in general is not decreasing. Nevertheless, there 

few in number. To achieve the given political targets of reducing fossil energy 
 consumption, it is necessary to improve this situation. The ways in which these can 
be achieved will be discussed in more detail in the chapters.
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in triple net zero installations is to reduce the use of and increasing the re-use of 
water in both civilian and military facilities. In order to do that, the contributions in 
this volume conclude that there is a need to perform water balance assessment in 
order to implement a zero approach in practice. This includes understanding water 
end-use and taking stock of leaks/losses. It is also necessary to address the full spec-
trum of water types and sources and uses and emphasizes value chain and mission 

-
nology and behavior solutions, considering readiness of community that the solu-

in measurable and comparable benchmarks and performance measures tied to 
resources and timeline and also to educate community to operate and maintain tech-
nology, elicit stakeholder feedback for long-term success.

to rethink old patterns of behavior and also to realize the new ways that technology 
-

problems in the future. There should also be an acknowledgement of the linkage 
between water use, waste handling patterns, and energy efficiency. These should not 

levels in order to take advantage of the economies of scale. Third, the construction 
and operation and management must be coordinated in order to make sure guide-

inform building-specific actions and purchasing must align with resource recovery.
The final section of this book addresses issues of planning and dialogue between 

different stakeholders. The first chapter in this section focuses on the role of city and 
-

ing triple net zero solutions. The key conclusions of the chapter state that there is a 
need to establish clear goals and baselines for targets from the beginning of plan-
ning new installations. This should include energy, waste and water in the generic 
planning of military installations as many of these solutions are connected to each 
other. There is also the need to acknowledge costs and value creation and use plan-
ning tools to show return of investment. It is unlikely that things are taken forward 
if there is no realization of the monetary value from the new solutions. This requires 
the inclusion of the users in the planning process to ensure ownership and also the 
sharing of knowledge and data.

The final chapter of the section discusses the role of awareness, communication 
and visualization in terms of achieving triple net zero outcomes and facilitating 
change. Visualization of future scenarios and their implications is a communication 
tool that can be used in this. The working group outcomes highlight the importance 

-
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studies to resolve contradictions before full scale implementation and this enables 
the creation of improved design briefs for construction of new installations or retro-

Overall, the outcomes of the work around the workshop show the potential of 

There is recognition that there are a plenty of technological solutions that can be 
used in order to achieve triple net zero outcomes. However, there are two issues that 
need to be tackled that appear to be common in both military and civilian arenas.

-

energy issues in isolation, they are naturally connected to issues of waste and water. 
This is especially true when it comes to military initiatives where deployment can 

adopted already in the planning phases, it is possible neutralize and minimize poten-
tial negative outcomes in the long run. In order to achieve this, there are approaches 
for dialogue and communication that be used in order to engage planners and users 
to create shared understanding.

The second issue is related to the realization that whilst there are plenty of tech-

significant political backing and appropriate policy measures and incentives, it is 

highlighted significant and interesting differences in barriers to triple net zero out-

the implementation of triple net zero, once backing for initiatives has been con-

present and the vision more generally acceptable in society but the implementation 
can be lacking and slower than in the military arena.
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