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Abstract 
  
  
  

A myriad of concepts, frameworks, and terms exist that are associated with ecosystem-
based adaptation. Natural Asset Management (NAM) is an approach that began to 
advance in popularity across Canadian society in the mid 2010s; NAM appears to have 
recently arrived in the Atlantic Canadian provinces toward the end of the 2010s. This 
approach, while similar to other ecosystem services approaches, specifically integrates 
asset management procedures and terminology to assist practitioners with tracking and 
assessing the inventories, conditions, risks, and service levels of natural assets. As local 
government and community practitioners communicate about NAM, this concept has 
begun to diffuse within Atlantic Canadian society, and may have significant impacts for 
community planning, policy, development, conservation, and ecosystem-based 
adaptation to climate risks. The perspectives, practices, and communication behaviors 
of these governance actors are explored within this thesis to understand their 
experiences surrounding NAM.  As Atlantic Canadian governance actors advance in their 
practices and organization surrounding the NAM approach, it is vital to understand 
these interactions through the inclusive lens of ecosystem governance.  
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Glossary 

 

Asset Management: The Canadian Network of Asset Managers (CNAM) define asset 
management as “the coordinated activities of an organization to realize value from its 
assets in the achievement of its organizational objectives” (CIRC, 2014, p.1). 
 
Ecosystem-based Adaptation: is defined as "the use of biodiversity and ecosystem 
services as part of an overall adaptation strategy to help people to adapt to the adverse 
effects of climate change" (Secretariat of the Convention on Biological Diversity, 2009, 
p.41). 
 
Ecosystem-based Disaster Risk Reduction: can be defined as “sustainable management, 
conservation and restoration of ecosystems to reduce disaster risk, with the aim to 
achieve sustainable and resilient development” (Renaud et al., 2013, p. 30).   
 
Ecosystem Governance: can be defined as “the integrated and holistic governance of 
ecosystems that includes formal and informal institutions, collaboration and 
cooperation across different levels of government, and non-governmental and 
individual action” (Baird, Hickey and Holzer, 2022, p. xx).  
 
Ecosystem Services: “Benefits that humans recognise as obtained from ecosystems that 
support, directly or indirectly, their survival and quality of life” (Harrington et al., 2010, 
p.2781). 
 
Governance: Kooiman (2003) defines governance as the “totality of theoretical 
conceptions on governing” (p.4) and identifies governing as “the totality of interactions, 
in which public as well as private actors participate, aimed at solving societal problems 
or creating societal opportunities; attending to the institutions as contexts for these 
governing interactions; and establishing a normative foundation for all those activities” 
(p.4). 
 
‘Municipal’ Natural Assets: defined as “stocks of natural resources or ecosystems that 
contribute to the provision of one or more services required for the health, well-being 
and long-term sustainability of a community and its residents” (MNAI, 2019, p. 4). 
 
Nature-based solutions: defined by the International Union for Conservation of Nature 
(IUCN) as “actions to protect, sustainably manage and restore natural or modified 
ecosystems, which address societal challenges (e.g. climate change, food and water 
security or natural disasters) effectively and adaptively, while simultaneously providing 
human well-being and biodiversity benefits” (Cohen-Shacham et al., 2016, p. xii). 
 
Natural Asset Management: “is the process by which natural assets are identified, understood, 
and ultimately managed to preserve their integrity and the services they provide. This includes 
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infrastructure (e.g., stormwater management) and non-infrastructure services (e.g., recreation 
or carbon sequestration)” (NAI & Ducks Unlimited Canada, 2024, p. 3). 
 

  
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



x 
 

 Statement 
  

Before beginning I would like to introduce myself to the readers, as my life 

experiences and perspectives are difficult to separate from this research. An important 

part of qualitative research is accepting that as researchers our positions in society and 

our personal backgrounds influence the research we create.  It is important to note that 

my educational background is in environmental planning, and my perspective is 

frequently derived from that discipline. The first time that I was introduced to the 

concept of Natural Asset Management (NAM), I was studying as an undergraduate 

student in community planning. I was given an assignment to write how the concept of 

NAM and ecosystem services (ES) could improve the sustainability of communities; this 

was then followed by exploring some of the structural and ethical concerns associated 

with NAM and ES. Years later I found myself working for local government, where I was 

tasked with asset management related projects and policy development. I saw firsthand 

how the Asset Retirement Obligations Policy PS3280, now required under public sector 

accounting standards, was using asset management and finance to assist with tracking 

environmental risks and helping to decrease these risks of environmental 

contamination.   

  It was during that time, that I recalled the concept of NAM. I learned more 

about NAM while enrolled in a continued professional learning course. Looking back, I 

was enthralled with the idea of integrating nature into our decisions. Soon I was telling 

people how excited I was about NAM, sharing reports, and even suggesting policies to 

reflect this ideology. Reflecting on this time, I realize that as someone who cares deeply 

about nature, I was attempting to find a way to help nature through my work. I believe 

that these past experiences in my background have helped to provide me with 

additional understanding and shared commonalities with the participants. Yet, in 

understanding this, it also has the potential to bias my point of view.  

When I first began my graduate studies, I was still looking at NAM through starry 

eyes. I had forgotten one of the most important things that I was taught as a planning 

student: to always remember the precautionary principle.  As I moved through the 
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beginning stages of this research in my first year, I felt an uneasiness that I’m sure many 

graduate students experience. However, this was coupled with an abrupt realization: 

was this research going to help advance a new management practice for which we still 

do not understand the potential long-term social impacts? Was this research helping to 

support colonialist and capitalist ideology in association with nature? What potential 

harm could occur? These were not questions that I had considered initially, and for this, 

I was overcome at times with a sense of fear and guilt. As time moved along, I still felt a 

great sense of curiosity to learn more about this topic and to understand it from 

different perspectives, including from the theoretical perspectives which may argue 

against this approach. By maintaining this perspective, that there are both positive and 

negative impacts that could potentially occur as a result of NAM, I felt a sense of 

strength to continue exploring this topic.   

In my understanding, it is likely that NAM may be easily viewed from polarized 

perspectives within Canadian society. Therefore, it is important to me that I represent 

my findings in ways that do not shy away from contrasting opinions. I also see how the 

precautionary principle could be considered from different perspectives in relation to 

NAM. One perspective may be: Do we know enough about the potential social impacts 

of NAM to move forward with this approach, or should we proceed more cautiously, 

perhaps halting it until we know more? A second perspective may be: Given the rapid 

impacts of climate change and unsustainable development decisions, can we afford to 

wait another decade or two, to obtain enough longitudinal studies in cases where NAM 

has been used? Those who are focused on ecological sustainability may see the second 

perspective as the greater risk, while those who are more focused on social 

sustainability may see the first perspective as the greater risk.  In this thesis, I do not set 

out to ask where a greater risk may exist here. Nor do I assume that there is only room 

for those two perspectives. What I do set out to do is to learn more about this 

management practice, as it is currently unfolding in Atlantic Canada.  My hope is that 

this work provides some helpful jumping off points for public discourse surrounding 

NAM and governance; and I truly hope that this research will increase public 
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understanding surrounding the perspectives of the NAM practitioners who are 

attempting to help nature, and their communities, through their work.  I believe that in 

general what we all want is to see improvements to decision-making that help enhance 

the resilience of our communities.  

My past education nourished a desire to protect, enhance, and restore ecological 

processes through environmental planning. Planning students are taught of the 

destruction that has been caused historically through poorly informed planning 

decisions. This can leave us with a sense that we must try to undo some of these past 

mistakes, and to work diligently to communicate with the public to consider community 

concerns and the potential consequences of decisions.  I experienced what it feels like 

to work in municipal government, wanting to connect with other local groups and 

institutions to discuss ecological approaches, while operating in a somewhat 

fragmented and isolated system.  I believed that if we could find a way to connect and 

collaborate more systematically across departments, communities, and jurisdictional 

boundaries, that we could enhance our ecosystems and increase our community 

resilience to climate risks. At one point, I lived and breathed this ‘NAM’ experience, as I 

sat at a computer mapping and tracking the condition of engineered assets; I would 

then walk home staring at the fields, trees, and grass, imagining how such a system 

could help enhance connectivity across the landscape. I understood what this could 

mean for communication across departments and groups. In this sense, I have 

experienced a similar ‘NAM mindset’ that the participants describe.  To help lessen 

some of my own biases that I originally held, I have carefully phrased the research 

questions so that they are not worded in a way that carries assumptions (e.g. it is likely 

that participants have engaged with other tools and theories that have influenced their 

opinions and decisions regarding ecosystem-based approaches outside of their NAM 

related work; I also understand that alternatives exist to these approaches). As these 

experiences have influenced my values and interests as a researcher, I have found that a 

constructivist/ interpretivist approach is well-aligned with how I approach this research. 
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CHAPTER 1: INTRODUCTION 

 

1.1 Introduction  
  

The concept of integrating nature into the design of human settlements has 

deep roots throughout history. In more recent decades the concept of ecosystem 

services has become increasingly popular (Gómez-Baggethun et al., 2010). The 

Millenium Ecosystem Assessment (2005) notes that humans are reliant upon the 

benefits provided by ecosystems, often referred to as ‘ecosystem services’ (ES). 

Research into governance systems involving ES is an important avenue to assist with the 

advancement of climate change adaptation in policy and practice.  Numerous ES 

frameworks have been developed by both government and non-government actors on 

international, national and local scales, often targeting governments to integrate these 

systems into their daily practices. Between 2001 and 2005 the MA (MA, 2005) was 

conducted on a global scale in order to gain a deeper understanding of the impacts that 

human activity and land uses are having on ecosystems and to support conservation and 

sustainable use decision-making. In more recent work through the Intergovernmental 

Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES, 2019), 

collaboration and engagement with local communities, stakeholders, and Indigenous 

Peoples, has been noted as being vitally important to conservation efforts. Approaches 

that consider ecosystem services have been linked to numerous benefits for local and 

Indigenous communities including: enhanced biodiversity and climate resilience 

(Wüstemann et al., 2017), flood mitigation (Short et al., 2019), and disaster risk 

reduction in association with extreme climate hazards (Denjean et al., 2017). Climate 

change is a global issue that involves a wide range of potential risks and impacts to local 

communities. ES have been identified as a cost-effective approach that can assist with 

climate adaptation (Wüstemann et al., 2017) and have been linked to disaster risk 

reduction agendas within international policy and planning (Faivre et al., 2017).  
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Since the advancements to ES in the early 2000s, the development of 

frameworks surrounding the concept of ‘ecosystem services’ continues to evolve. 

Initially following the MA, work on ES was overrepresented by knowledge from 

economic and natural science disciplines, leading to a narrow range of perspectives in ES 

(Díaz et al., 2018). In addition to the ‘instrumental’ values that humans associate with 

ecosystem services, many scholars and frameworks have since emphasized that 

embracing pluralism is significant for advancing ES approaches toward a deeper 

understanding of the value of ecosystems (e.g.  Arias-Arévalo et al., 2018; IPBES, 2019; 

TEEB, 2010; Holzer, Baird & Hickey, 2022). Some frameworks conceptualizing ES include 

both monetary and non-monetary approaches to valuation; one such framework that 

provides recommendations for differing valuation approaches is the IPBES (2019). In 

some cultural contexts, money is less relevant or absent from daily life; while some 

researchers have attempted to understand people’s willingness to pay for ES through 

non-monetary ways, for example with food items, these types of assessments may be 

difficult to transfer outside of their local contexts (Christie et al., 2012). Some scholars 

have chosen to use a combination of these approaches, for example, Wam et al. (2016) 

used a multi-criteria analysis model that included both monetary and non-monetary 

aspects to their evaluation of trade offs between competing ecosystem services in the 

Boreal Forest between different societal groups.  It is also important to consider the 

context wherein economic valuation may be used, as Christie et al. (2012) cautions that 

in some circumstances involving the monetary valuation of ES, such as biodiversity, the 

exercise may be overly complex, inappropriate, or unnecessary.  

In a broad sense, more recent literature and frameworks surrounding the 

concept of ES come from a place of understanding that there is a need to include 

diverse perspectives, methods, and approaches to ES and governance associated with 

ecosystems in general. Davies et al. (2015) note that diverse perspectives are needed to 

improve ecosystem service approaches, particularly when attempting to address 

complex socio-political issues, asserting that diversity in ES assists to “address wicked 

problems by acknowledging diverse sets of values and accounting for conflicting world 
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views” (p. 37). Patterson, MacDonald, and Hardy (2017) note that a variety of 

environmental accounting tools (e.g. ecological pricing, ecological footprinting, carbon 

footprinting, etc.) have been developed in the past decades to quantify the effects on 

the environment by humans to assist decision-makers with measurement surrounding 

goals for sustainability. While monetary valuation is a common method used in ES 

approaches, quantification of ES does not always necessarily result in translation into 

monetary terms (e.g. see Moller et al., 2004; Arias-Arévalo et al., 2018; Yang et al. 2018; 

Wurster & Artmann, 2014; Ebner, Schipke & Tappeiner, 2022; Purushothaman et al., 

2013). 

 It is also important to acknowledge the variety of activities that has been 

occurring since time immemorial in association with environmental monitoring that are 

relevant to providing a deeper and broader understanding ecosystems and human 

relationships to them.  Tengö et al. (2014) refer to Indigenous and local knowledge 

systems as having developed over extended time periods through processes of 

experimenting and adaptation, and as being highly useful for the sustainable 

management of ecosystems. A number of studies and frameworks attempt to integrate 

diverse values and methods to address the need for pluralism in ES approaches, for 

example, the Multiple Evidence Base approach “highlights the importance of indigenous 

and local knowledge systems on their own terms” (p.580) and considers the differences 

between forms of knowledge such as approaches between qualitative and quantitative 

methods, as well as disciplines (Tengö et al., 2014). Social factors and dynamics have 

important impacts on the delivery of ES and remain less explored in ES research (Davies 

et al. 2015).  Arias-Arévalo et al. (2018) asserts that “understanding the importance of 

nature, ecosystems or ES for people involves dealing with multiple, and often 

conflicting, valuation languages” p.46) Therefore, the dynamics and interactions 

between governance actors involved in association with ecosystem services are 

significant areas to consider in research. 

 

Various ES frameworks have been introduced across Canada, including an 

Ecosystem Services Toolkit that was developed in 2017 by an intergovernmental 
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taskforce (Value of Nature to Canadians Study Taskforce, 2017). Another framework 

that encourages ES concepts was also released in 2017, originally referred to as 

Municipal Natural Asset Management (NAM), which was developed and promoted 

across Canada by the Natural Asset Initiative (NAI). Recently, several local governments 

across the Atlantic Canadian provinces have been introduced to this management 

approach.  NAM focuses specifically on increasing the recognition of ecosystem services 

and natural assets within the context of local government decision-making (MNAI, 

2017). In addition to NAI, other organizations such as the Federation of Canadian 

Municipalities (FCM) have also been active in supporting natural asset management 

approaches in Canada through opportunities for project funding that is provided by the 

Government of Canada through the avenues such as the Green Municipal Fund program 

(see FCM, 2019). The Atlantic Infrastructure Management (AIM) Network assists with 

supporting natural asset management in Atlantic Canada by providing opportunities for 

learning and networking (see: AIM, 2024; n.d.) 

  The practice of NAM contains activities such as inventorying natural assets 

(mapping natural features), condition assessments, risk assessments, determining levels 

of service, and the economic valuation of ES. The potential for changes in decision-

making processes to occur in relation to NAM make it significant to explore the progress 

and perspectives of local practitioners, especially in relation to climate adaptation and 

ecosystem governance. Ecosystem governance is a broad term that may be defined 

differently depending on the context in which it is used. Baird, Hickey and Holzer (2022) 

define ecosystem governance as “the integrated and holistic governance of ecosystems 

that includes formal and informal institutions, collaboration and cooperation across 

different levels of government, and non-governmental and individual action” (p. xx). 

This research uses this definition of ecosystem governance because it is a largely 

inclusive definition that also considers informal groups and activities as being significant 

to decision-making in this area.  
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1.1.1 Problem Statement 

In the summer of 2023, the Atlantic Province of Nova Scotia experienced record 

breaking natural disaster-related events, including devastating wildfires (Singh & 

Hopton, 2023) and historic flooding events (Associated Press, 2023). When considering 

climate change concerns in Atlantic Canada, Philp and Cohen (2020) noted difficulties 

with the implementation of climate adaptation measures in Nova Scotia. The Province 

of Nova Scotia mandated that by 2014 that all municipalities develop Municipal Climate 

Change Action Plans (MCCAPs) (Vogel et al., 2018). Despite these advancements, Philp 

and Cohen (2020) have identified that institutional barriers currently exist that impede 

the implementation of the MCCAPs. While there are many known benefits of ES and 

nature-based solutions, issues have also been identified with their uptake within 

Atlantic Canada; For example, Rahman et al. (2021) assert that psychological and 

institutional barriers exist which impede nature-based solutions for coastal adaptation 

in Nova Scotia. One such barrier, associated with path dependency, means that 

decision-making and public trust for hard infrastructural solutions is the dominant 

approach in engineering (Rahman et al., 2021). 

Similarly, when considering barriers associated with the integration of ES, issues 

that  appear in international studies discussing ES and nature-based solutions (NbS) 

include the complexity  surrounding challenges with data and ES tools ( Ncube & Arthur , 

2021) and the need for improved communication and collaboration between groups 

(e.g. Short et al., 2019). This apparent struggle with ES-related communication across 

disciplines within governments is an important issue to consider. For example, in a study 

that addressed the ecosystem services approach across Sweden, Hysing (2021) noted 

that collaboration and communication surrounding ES “have mainly occurred between 

professionals” (p.6). Within Canada, Kerr et al. (2021) also echo these types of concerns, 

noting several factors which impede the ability for governments to support ecosystem 

services within their decision-making, including: difficulties with communication 

between disciplines and governmental departments regarding ES, and the difficulties 
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that staff report with utilizing the recent Ecosystem Services Toolkit produced by 

Canadian government. Through key informant interviews and document analysis, Kerr 

et al. (2021) found that governments frequently support the idea of ES, yet rarely 

provide details to the public on the decision-making processes surrounding 

implementation. Kerr et al. (2021) note that interdisciplinary approaches are not 

common in governments but are essential to integrating the concept of ecosystem 

services into practice. Similarly, within graduate research on NAM based out of Ontario, 

Milligan (2019) identified a key theme surrounding the need for more collaborative 

work on NAM between groups. 

 In general, the ES concept has been both applauded and criticized as a tool for 

decision-making (Tang Kai et al. 2022). In their study on ES in Canadian city planning 

Tang Kai et al. surveyed municipal government across the county. Tang Kai et al. (2022) 

found that from a list containing several mainstream ES frameworks, over 50% of the 

participants stated that none of the above were being used. Tang Kai et al. (2022) assert 

that the study findings may “imply that mainstream frameworks are not suitable in 

Canadian municipal applications” (p. 159). It is significant to note that NAM was not 

mentioned within the study, despite the recent advancement of this approach to ES 

within Canadian local governments over the past decade. 

Given the recent climate-based disasters that have taken place in Atlantic 

Canada, it is important to explore strategic planning and collaborative action 

approaches that may help toward addressing local climate risks. Exploring new 

approaches that consider the integration of nature-based solutions and ES into the 

decision-making of Atlantic Canadian local governments appears to also be necessary. 

Local government actors are a significant group involved in NAM within the Canadian 

context; within the Atlantic Canadian context, governments currently appear to only be 

adopting the NAM approach at the local level. NAI (2024, August 27) notes that the 

Government of Canada has taken actions that help support NAM through funding 

streams and within the National Adaptation Strategy. While the strategy encourages 
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natural and hybrid infrastructure projects, an example of this can clearly be seen within 

Canada’s Natural infrastructure Fund program; the asset details section for small 

projects funding required applicants to “identify and describe the natural assets or 

natural asset systems that are part of the project” (Infrastructure Canada, 2022, p. 10), 

while also including examples of natural and hybrid features that could be considered 

part of an ‘asset system,’ (e.g wetlands and bioswales). Therefore, while it is clear that 

other levels of government have been providing funding assistance to ‘natural asset’ 

related projects, local governments and non-government actors appear to be those 

primarily involved directly in this approach. One possible explanation for this may be 

that given the level of detail involved in NAM, provincial and federal agencies may find 

the approach to be unfeasible for application at such large scales. 

 Although the NAM approach seeks to advance the integration of ES into the 

decision-making of communities, very few scholarly sources on ES could be found 

exploring the NAM approach. While it may be assumed that the NAM approach is new, 

it can be seen within international literature that government use of NAM was occurring 

nearly thirty years ago in New Zealand (See: Knight, 2003). Within the context of Atlantic 

Canada, there appears to be very little academic research currently available that 

explores the NAM approach. 1More research is needed in this area in order to help 

increase understanding surrounding the experiences of practitioners, perspectives 

regarding NAM, and how this approach may be influencing local climate practices and 

policy in these local contexts.  Atlantic Canadian local governments are attempting to 

address a range of local issues through NAM, including climate adaptation. This research 

 
1 A Boolean search on the database SCOPUS was conducted using the following terms (“natural asset 
management”= 5 results), (“natural asset” AND “management”= 341 results). This was then narrowed 
down by geography (“natural asset” AND “management” AND “Atlantic Canada”= 0 results); (“natural 
asset” AND “management” AND “Canada”= 4 results). Within the filtered searches abstracts were 
searched to find relevant any articles. A search on Novanet using the term (“natural asset management” 

yielded 18 results, from this only 4 were peer-reviewed (one was Canadian, the other 3 are 
international). A search on Google Scholar ("natural asset management" AND "atlantic 
canada") yielded 5 results, from this two were scholarly works that were relevant to this topic within 

Atlantic Canada. Note: A systematic literature review was not conducted. 
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presents the opportunity to explore how the NAM approach is being experienced by 

actors within local networks, how local actors are communicating about NAM, and how 

NAM is related to any of their collaborative decision-making processes surrounding 

climate adaptation. 

 

1.1.2 Purpose and Objectives  
  

This research sought to gain a deeper understanding of how local governments 

in Atlantic Canada might be using natural asset management (NAM) to make decisions 

within the context of climate change. The purpose of this research is to generate insight 

from local governance actors associated with NAM in Atlantic Canadian local 

government jurisdictions to help advance understanding, climate policy, and 

collaborative practice in the area of ecosystem governance. To gain a deeper 

understanding of how the local governments could be using natural asset management 

to make decisions within the context of climate change, it was necessary to discuss this 

topic with local governance actors.  

To understand current processes and perspectives in association with NAM 

within the participating Atlantic Canadian local governments, the three following 

objectives were defined: 1) Describe the network structure and communication 

channels for natural asset management (NAM) within the participating local 

governments. 2) Explore commonalities from the experiences and perspectives of the 

local network actors involved in NAM, and 3) Document how the local networks may be 

using NAM to advance climate change adaptation through policy and practice.  

 

1.2. Organization of Thesis  

  

This thesis is divided into sections that provide the results of these objectives across two 

different research papers. Objective 2 is specifically addressed in chapter 4, within the 

article that explores the themes that arose from the perspectives and experiences 
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discussed by the participants in interviews. Chapter 4 also provides some insight specific 

to the participants’ perspectives regarding their communication experiences with NAM, 

making this paper relevant to objective 1 as well. The results for objective 3 are 

provided in chapter 5, within the article that explores the current governance processes 

described by participants within interviews and documents.  Details relevant to 

objective 1 are provided within both chapters 4 and 5 with a specific focus on the 

communication channels within chapter 5. The final chapter 6 includes a 

results/discussion section to synthesize the key findings. Note that all three objectives 

were re-phrased into research questions specific to the scope of the two article papers 

in order to make them clearer for readers, as follows: 

 

Article 1 (Ch. 4) 

  

1.  How do local government and community governance actors in Atlantic Canada 

perceive the NAM approach?  

2. What are the participants’ perspectives surrounding their communication 

experiences in relation to NAM?  

 

Article 2 (Ch.5) 

1. How might the local network actors be using NAM to advance climate change 

adaptation through policy and practice?  

2. What are the problems and opportunities that the participants seek to address 

through NAM?  

3. What channels are the participants using to communicate about NAM?  
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CHAPTER 2: BACKGROUND & LITERATURE 

 
 2.1 Background 
 
 

2.1.1 The relevance of asset management in relation to ecosystem governance  
 

The Canadian Network of Asset Managers (CNAM) define asset management as 

“the coordinated activities of an organization to realize value from its assets in the 

achievement of its organizational objectives” (CIRC, 2014, p.1). Asset management is a 

practice that may be used by governments in their attempts to increase accountability 

surrounding fiscal decision-making and development decisions.  The process ultimately 

leads to the development, or adjustment, of plans, policies, and decision-making 

through data collection on the assets. CIRC (2014) note that one of the key 

fundamentals of asset management is alignment. The practice of asset management is 

meant to align “the organizational objectives with technical and financial decisions, 

plans, and activities” (p.1).  Therefore, asset management activity is significant to 

governance, as the act of engaging in this practice signifies a desire to affect a change 

within decision-making processes. This is apparent within statements from the CIRC 

(2014) document, wherein the authors call into question the relevancy of data provided 

by municipal representatives based solely on their opinions.   

While originally the practice of asset management has been focused upon 

engineered assets, developments toward applying this management concept to nature 

have been forming within Canadian society over the past decade, and internationally 

since as early as the 1990s (at minimum). MNAI (2019) define ‘municipal’ natural assets 

as the “stocks of natural resources or ecosystems that contribute to the provision of one 

or more services required for the health, well-being and long-term sustainability of a 

community and its residents” (p. 4).  In 2019, the NAI released a report that specifically 

provides action steps for governments to advance NAM through professional planning 

processes; the report encourages planners to influence the alignment of NAM within 
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government policy, bylaws, and day-to-day decisions. These goals therefore make the 

recent movement towards NAM particularly significant to ecosystem governance and 

environmental planning processes in areas where this practice is being adopted.   

  

2.1.2  Searching for the Origins of Natural Asset Management 
  

Concepts that are relevant to NAM go back over centuries. The discussions 

surrounding natural capital, ecosystem services, and asset management, occurring 

across a variety of groups and disciplines around the globe appear to have laid the 

foundations for the NAM approach. The practice of asset management evolved over the 

period of 1700-1960, originally emerging from the British finance sector (Walker, 2022, 

ctd. in review of Morecroft).  In an exploration of the history of the term ‘natural capital’ 

Missemer (2018) notes that prior to the 20th century, various work from writers of 

different disciplines, social standings, and languages can be found using the term 

‘natural capital,’ however, with no discernable link to the modern viewpoints associated 

with ‘assets.’ While reviewing German-language literature from the mid-1800s, 

Missemer (2018) notes that the work of Albert Schäffle discussing ‘NaturKapital’ and 

collective goods edges closer to the modern definitions of natural capital, however, 

“nothing is stated about a potential link between resource management and asset 

management” (p.91). As far back as 1906, Missemer (2018) notes that within the work 

of Irving Fisher, there is a suggestion that the terms ‘resources’ and ‘assets’ are of close 

meaning.  Between the 1970s to the 1990s especially, significant debates and influential 

thought processes were developed that are apparent within the concepts often 

promoted as part of NAM; these scholarly influences are particularly in regard to 

ecosystem services and economic valuation.     

  

During this period, Missemer (2018) asserts that in the 1980s, the concepts 

relevant to natural capital underwent a “rebirth” (p.95).  Missemer notes the work of 

Pearce in the late 1980s wherein the term ‘natural capital’ is referred to by using the 

term “ecosystem assets” (p. 599). Pearce (1988) goes on to refer to natural 
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environments as “a stock of natural assets” (p.599) that provide a multitude of benefits, 

such as, systems that support life, supplies vital to economic processes, waste 

assimilation, and spiritual and aesthetic benefits to human well-being.  

 It is unclear exactly when and where the progression was made from simply 

referring to ecosystems and natural resources as  ‘assets’ in literature, to governments 

applying asset management methods to assist with their management practices 

involving nature and landscape decisions.  An attempt here to determine who coined 

the modern term of ‘Natural Asset Management,’ yielded little to this point.  Within 

both academic and grey literature on this topic, writers often launch into discussing the 

topic of NAM, without providing a detailed historical account. A specific definition for 

this practice also appears to be frequently absent from many of the reports and 

literature, suggesting that the term ‘natural asset management’ itself has not been well 

defined within either academic or grey literature. MNAI (2019) provide the following 

description of ‘municipal’ NAM as follows, “Municipal natural asset management 

regards natural features through an asset management lens, focusing on their function 

in providing municipally-relevant ecosystem services. It recognizes that deliberate 

protection and management of these municipal natural assets…can provide sustainable 

municipal services over the long-term, with no capital cost and at a fraction of the 

maintenance or operating costs of an engineered replacement” (p. 4). After searching 

through NAI reports, as well as five graduate thesesi from Canadian universities on this 

topic, it appears that a history of NAM is not readily available beyond the example from 

the Town of Gibsons, British Columbia that emerged in the 2010s. In addition to this, the 

few international scholarly sources found that specifically discuss real world examples of 

asset management in relation to nature at length, such as in Asset Management of the 

Subsurface (see description below), also do not provide a detailed background on where 

this concept originates.  

The Town of Gibsons (2019) state that they are “North America’s first 

community to experiment with strategies to integrate natural assets into asset 

management and financial planning” (n.p). Globally, it is unclear where this practice may 
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have first taken place, however, natural asset management was recorded to be 

occurring in New Zealand as early as the mid-1990s. In a case study, Knight (2003) 

outlines important factors from the Christchurch City Council (CCC) Natural Asset 

Management Plan for Waterways and Wetlands (1996). The plan and accompanying 

strategy adopted by the CCC (1999/2000) specifically used the term ‘natural asset 

management,’ and described many details that are similar to the NAI approach. Asset 

conditions, cost assessments, and a focus on storm water management through an 

ecosystem services approach and natural restoration are prevalent throughout the 

strategy adopted by the CCC (1999/2000). There is also evidence of a natural asset 

inventory, as Knight (2003) notes that the CCC’s plan included “broad categories of 

assets for the city as a whole, such as rivers, environmental asset waterways…” (p.183). 

The strategy by the CCC (1999/2000) also contains GIS maps of the natural assets, and 

discussed the importance of defining service levels. Based on the planning documents, it 

is unclear where the CCC may have derived this approach, or if they were the first 

government to apply an asset management approach to natural assets. It should also be 

noted the CCC (1999/2000) highlight that during the preparation of the strategy, 

consultation processes with elected representatives of Tangata Whenua were included. 

In addition to the Christchurch example, Maring and Blauw (2018) discuss a method 

referred to as Asset Management of the Subsurface (AMS), which began being 

developed in 2015 by a Community of Practice that includes various Dutch 

municipalities. Maring and Blauw (2018) note that AMS specifically seeks to use 

traditional asset management methods to also consider “the natural functions that the 

subsurface, including groundwater, has to offer (ecosystem services)” (p. 390), with a 

goal to support decision-making and sustainable management.  While the language 

related to NAM has been shown to have deep roots in literature, it can be seen that this 

ideology appears to be developing into practice in different locations around the globe.  
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2.1.3 Governments and Natural Asset Management   
 

Through the international examples provided above, it is apparent that the 

practice of natural asset management within local government has been occurring in 

countries outside of Canada for the past three decades at minimum. Statistics on the 

total number of governments performing this practice across the globe could not be 

found. The NAI website provided a map of governments across Canada who are 

involved in the NAM process through their initiative, displayed  39 locations in 2023 

(NAI, 2023). While this number represents the communities displayed on an older 

version of NAI Communities Map, NAI (2022) states that they have worked with 

approximately 100 communities on projects related to NAM; recent updates to the NAI 

website show a map of 123 projects across Canada (NAI, 2024). In 2022, Eyquem et al. 

reported that eighteen governments in Atlantic Canada were involved in NAM (NB=11, 

NS=3, PEI= 2, NFLD and Labrador= 2).  It is important to note that figures provided by 

currently available reports are not exhaustive and may not include other governments 

who are also embarking on NAM independently or through other avenues, outside of 

the NAI process. Since the 2022 report was released, the amount of governments 

engaged in NAM has grown to at minimum of twenty-five in Atlantic Canada (this 

number may be higher due to regional services networks also being involved; see 

appendix 1 for a full list of sources). This figure was obtained through compiling existing 

sources, as well as through word of mouth during interviews for this research. Follow-up 

calls were made when needed to confirm this number as of current date (please refer to 

table 2 in appendix 1). While many of the governments engaged in NAM across Atlantic 

Canada have not yet completed an economic valuation stage (or have not chosen to 

advance further in some cases), most have completed natural asset inventories detailing 

the natural features within their local jurisdictional boundaries.   
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 2.2: LITERATURE REVIEW 

  

2.2.1 Common Terminology associated with Ecosystem Services (ES)   
 

Several terms exist within scholarly literature and political discourse to discuss 

the concept of ecosystems and the benefits that they provide to humans. Given the 

nature of how language evolves, this overview is not an exhaustive list of terms. 

Ecosystem services (ES) have been broadly defined by international experts 

collaborating on the Millennium Ecosystem Assessment and by the United Nations as 

“the benefits that people obtain from ecosystems” (MA, 2005, p. V). Concepts 

associated with ecosystems and their beneficial services to humans began to surface in 

literature in the late 1970s through the work of Westman, and were further defined in 

1981 by Ehrlich and Ehrlich (ctd in. Nahlik et al. 2012). The ambiguous nature of this 

term has been noted in scholarly literature. For example, Nahlik et al. (2012) compiled a 

list of ten definitions for the term ‘ecosystem services.’ Nahlik et al. (2012) assert that 

vague ES definitions and their underlying ideologies amounts to a “philosophical 

discrepancy” (p.27) that confuses the defining of what an ecosystem service is 

depending on the context in which it is interpreted.  The inconsistent use of a myriad of 

terms and definitions associated with ecosystem services is discussed by Nahlik et al. 

(2012) as being a factor that has hindered implementation efforts.   

Canadian-based research on ES policy implementation echoes this concern. A 

study released by Kerr et al. (2021) consulted with ES policy experts through key 

informant interviews. Kerr et al. (2021) highlights the frequent use of jargon associated 

with ecosystem services (ES) as being a barrier to its implementation for Canadian 

governments and policy. It is not surprising that confusion exists within government 

surrounding these terms, as it is clear that this confusion also exists within academic 

literature. For example, Blue-Green Infrastructure (BGI) is another relevant term that is 

frequently used in Europe (Suleiman, 2021). The term Blue-Green Infrastructure (BGI) 

has been defined as “an interconnected network of natural and designed landscape 

components, including water bodies and green and open spaces, which provide multiple 
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functions such as: (i) water storage for irrigation and industry use, (ii) flood control, (iii) 

wetland areas for wildlife habitat or water purification, and many others.” (Ghofrani et 

al., 2017, p.15). However, while Ncube and Arthur (2021) cite this BGI definition 

provided by Ghofrani et al., they then refer to BGI as being “also known as nature-based 

solutions” (p.1). This statement by Ncube and Arthur (2021) asserts that BGI and NbS 

are terms that can be used interchangeably. Kerr et al. (2021) found that “Green 

Infrastructure, under its various terms “designing with nature”, “natural infrastructure”, 

“nature-based solutions”, “natural capital design”, and “green building” was a concept 

that all the key informants mentioned as potentially superseding ES” (p. 1872).    

Short et al. (2019) assert that Nature Based Solutions (NbS) is a term that recently 

emerged in academic literature and is not clearly defined. NbS have been defined by the 

International Union for Conservation of Nature (IUCN) as “actions to protect, sustainably 

manage and restore natural or modified ecosystems, which address societal challenges 

(e.g. climate change, food and water security or natural disasters) effectively and 

adaptively, while simultaneously providing human well-being and biodiversity benefits” 

(Cohen-Shacham et al., 2016, p. xii). Cohen-Shacham et al. (2016) refer to NbS as an 

“umbrella concept” (p. xi) that includes a variety of ecosystem-based approaches, 

including, “ecological restoration, ecological engineering, forest landscape restoration, 

ecosystem-based adaptation, ecosystem-based mitigation, ecosystem-based disaster 

risk reduction, green infrastructure, ecosystem-based management, and the various 

area-based conservation approaches such as protected area management” (p. xi). 

Therefore, it can be seen that dozens of ES-related terms exist, all of which have not 

been listed here, that seem to all have definitions with slight variations and strong 

similarities. One thing that all of these ES-related terms appear to have in common is 

that they are widely associated with multiple benefits, including flood control, 

biodiversity, and climate change adaptation, which are frequently noted in the work of 

international academics and global organizations (e.g. MA, 2005; Wüstemann et al., 

2017; Short et al., 2019; Denjean et al., 2017).    
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It is also important to note how terms related to capital and finance are also 

frequently used in association with ES. A growing interest towards Natural Capital 

Accounting within governments was noted by a Canadian ES policy expert (Kerr et al., 

2021). The term ‘natural capital’ has been defined as the raw resources that society is 

dependent upon to provide for all other community capitals (i.e. political capital, social 

capital, financial capital) (Stern, 2018). These raw resources include “air, land, water, 

soil, wildlife, vegetation, landscape, and weather that surround us” (Stern, 2018, 

p.181).  The concept of attaching finance-related terms to ES is not new. Missemer 

(2018) asserts that important contributions to ecological economics occurred in the 

writings of Alvin S. Johnson in the early 1900s, within the act of “considering natural 

capital as the set of natural items that furnish productive services to human beings” (p. 

92). Gómez-Baggethun et al. (2010) notes that modern concepts surrounding the 

economic valuation of ES began to surface in the late 1970s with the work of Westman, 

leading into the work of Ehrlich and Ehrlich in the early 1980s, and eventually led to the 

“mainstreaming of ecosystem services in the literature” (p.1) through the work of 

Costanza et al. in the late 1990s. Gómez-Baggethun et al. (2010) argue that this 

mainstreaming resulted in a divergence from the original purposes of ES.   

 The continuous evolution of language appears to be occurring in association 

with NAM terminology as well. Given the trends in ES- related terminology, it is not 

surprising to see the rise and fall of the recent term ‘municipal natural asset 

management’ (MNAM) that began to surface in recent years within the lexicons of local 

Canadian governments.  After years of promoting the term MNAM in their reports, NAI 

announced in 2023 blog post that they were dropping the term ‘municipal’ from their 

organization’s name, citing that this decision was made in order to reflect the inclusivity 

of other groups in addition to the municipalities; NAI also noted that conversations with 

their First Nations partners revealed that using the term ‘municipal’ was considered 

“unduly colonial” (n.p), and that their organization is committed to the evolution of 

NAM towards upholding the United Nations Declaration on the Rights of Indigenous 

Peoples (NAI, 2023, April 5).  It is unclear from the announcement specifically what steps 
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the initiative plans to take in order to uphold UNDRIP, however, it is important to 

document that NAI has asserted this significant goal for their organization. Based on the 

decision to drop the term ‘municipal’ from the MNAI acronym, this also extends to using 

the term ‘natural asset management’ rather than ‘municipal natural asset 

management.’ It is currently unclear how much further NAM terminology may evolve as 

the diffusion of this concept progresses across different spheres in Canadian society.  

 

 

2.2.2 Ecosystem Services Frameworks  
 

Historical & Current Approaches to ES Frameworks  
 

Although not an exhaustive list, this section will discuss some of the ES 

frameworks that exist. The concept of ecosystem services is not a new idea (Thompson 

et al. 2021). Thompson et al. (2021) note that “ES‐analogous ideas have been included 

in Canadian planning, landscape architecture, and [Sustainable Forest Management], 

most of which pre‐date the popular conception of ES” (p.315). Some of these historical 

approaches such as, environmental planning, sustainable forest management, resource 

management, and landscape architecture were comparatively analyzed along with the 

MA ES framework by Dalhousie scholars more recently (see: Thompson et al., 2021). 

Approaches that emerged in the late 1960s, such as Ian McHarg’s landscape analysis 

method that promoted designing with nature, and the work of Micheal Hough in Urban 

Ecology from the 1980s were also considered in the analysis by Thompson et al. (2021). 

Thompson et al. (2021) assert that while the MA ES framework and various historical 

approaches share the similarity of considering nature’s services to humans, the MA ES 

framework provides a new perspective on this topic. The consideration of trade off 

analyses, local scale impacts to the well-being of humans, and human drivers of 

ecosystem changes are important aspects included in the MA ES framework (Thompson 

et al., 2021).   
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The Millennium Ecosystem Assessment Framework  
 

Given the international scale of the work that was conducted through the MA, it 

is understandably influential and cited often across both academic and grey literature. 

The approach promoted by the MA considers the cyclical and symbiotic processes 

between humans and their impacts to ecosystems. This is evident in the statement that 

“the MA posits that people are integral parts of ecosystems and that a dynamic 

interaction exists between them and other parts of ecosystems, with the changing 

human condition driving, both directly and indirectly, changes in ecosystems and 

thereby causing changes in human well-being” (MA, 2005, p.V).  Additionally, the MA 

promotes the economic valuation of ecosystem services. This is evident through the 

examples provided by the MA, which attempt to highlight the ecological and socio-

economic losses that can occur due to poor management practices. For example, the 

MA (2005) highlights the overfishing that resulted in the downfall of the Newfoundland 

cod industry in the 1990s, and the associated costs being at a minimum of two billion 

dollars to support and re-train thousands of staff who were faced with unemployment. 

The MA (2005) lists the consideration of these types of economic and non-economic 

values, outside of the market values of natural resources, as one of their technological 

response options to assist with decision-making.   

  

Non-monetary Approaches to ES 
 

Criticism surrounding the economic valuation of ES have been highlighted by 

scholars, as Lele at al. (2013) notes issues such as the misapplication of economic 

methods by certain disciplines, the ethically questionable practice of applying monetary 

values to something that holds intrinsic value, and inequality issues that are inherent in 

trade-off decisions that would impact societal groups differently. ES literature centered 

on monetary valuation has been criticized for focusing too heavily on the instrumental 

values of nature, i.e., usages and ways that humans gain from nature (Arias-Arévalo et 

al., 2018). In their review regarding the concept of natural capital and ecology, Fenech 

et al. (2003) concluded that economic theory would likely need to be expanded upon to 
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include non-monetary values, stating that “it is not clear that the value of ecosystems 

and species ought to be expressed purely in terms of monetary or economic value” (p. 

16). Arias-Arévalo et al. (2018) describe valuation measures that are non-monetary as 

methods that “elicit information about the emotional, symbolic, cognitive or ethical 

importance of ES” (p. 45). For example, some people may value an ecosystem as sacred 

and research provides opportunities for a more in-depth understanding of these 

relationships and their inclusion in valuation methods (Arias-Arévalo et al., 2018). Many 

methods for monitoring ecosystems used traditionally by Indigenous cultures are 

associated with observations occurring during hunting and harvesting activities (Moller 

et al., 2004). In their synthesis exploring Traditional Ecological Knowledge and scientific 

methods in association with quantitative measures, Moller et al. (2004) argue for a 

combined approach to ecological monitoring while asserting that while traditional 

methods are often qualitative, these types of observations are valuable for many 

reasons (e.g. providing longitudinal data, cost-effectiveness, providing the opportunity 

for cross-checking, and increase the opportunity for inclusive research).  

Researchers attempting to reconcile some of the criticisms against ecosystem 

service valuation methods have created conceptual frameworks that use quantification 

through non-monetary methods to inform decision-making (e.g. Yang et al., 2018; 

Wurster & Artmann, 2014). For example, in a hypothetical scenario explored by Yang et 

al. (2018) decision makers could use valuation attached to the diversity of certain forest 

areas and vegetation types to assist them. Similarly, in their attempt to develop a new 

approach to ES assessments, Wurster & Artmann (2014) assert that a non-monetary 

framework is required at the site level for urban planning to “reflect land use to 

consider the demands placed on ecosystem services” (p. 454). In another example, 

Mackinson (2001) emphasized the potential for using models based on ‘fuzzy logic 

systems’ to assist with overcoming knowledge gaps in fisheries science by including 

knowledge from interviews with scientists, managers, and herring fishers (locals and 

First Nations people), highlighting the use of qualitative and quantitative data in 

assessments and management of fish stocks. Akin to this view, Patterson et al. (2017) 
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argue that using a combination of environmental accounting methods, “rather than 

relying on just one tool, one perspective or one criterion” (p. 19) is likely to produce 

improved understanding of environmental issues. In a more recent ES study that used 

non-monetary methods, Ebner et al. (2022) used quantitative data surrounding 

preferences from a survey (questionnaire), social media content that included geo-

referenced data, and qualitative data from participatory workshops to assess the 

participants’ relationships to mountain lakes through the conceptual lens of cultural ES.  

 

Economic Valuation-based ES Frameworks  
 

In 2010, Gómez-Baggethun et al. noted a trend toward the economic valuation 

of ES that had been occurring for three decades. The economic valuation of nature 

remains a controversial topic, both in theory and practice. Pritchard, Folke and 

Gunderson (2000) cautioned about the use of economic valuation, particularly through 

the application of cost-benefit analysis, arguing that decision makers may mistakenly 

assume the results of this approach are objective. In 2013, Purushothaman et al. 

remarked upon the fast pace in which economic valuation frameworks and practices 

were being implemented into policy; these scholars took a critical approach to the 

practice and argued for alternative approaches to economic valuation.    

Many of the research articles and frameworks discussed in this review do include 

components of economic valuation.  Since the release of the MA, Maund et al. (2020) 

note several new ES frameworks that have emerged.  As an example within the natural 

capital field, Fairbrass et al. (2020) assert that there is an “absence of a coherent 

framework of indicators concerning natural capital (and its benefits) that can aid 

decision-making” (p. 1). Fairbrass et al. (2020) proposed a new framework that is 

entitled the Natural Capital Indicator Framework (NCIF) to assist with the issue. 

Numerous existing international frameworks associated with ES economic valuation are 

noted by Fairbrass et al. (2020), including, Natural Capital Accounting, the United 

Nations Sustainable Development Goals (SDGs), and the United Nations (UN) System of 

Environmental-Economic Accounting Central Framework (SEEA CF). In their UK-based 
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study, Maund et al. (2020) used the Common International Classification of Ecosystem 

Services (CICES), while noting its relevancy to natural capital accounting. Maund et al. 

(2020) state that the CICES framework is similar to the MA, as it is meant to be used for 

reference and is designed to be adaptable to other frameworks and contexts. The 

purpose of CICES is to allow ES practitioners to move between various international 

frameworks and gain a better understanding of the analysis and measurement of ES 

(European Environment Agency, 2022). Monetary valuations of ES have been associated 

with decision-making (trade-offs) and generally understanding effects to well-being 

(Díaz et al., 2018). However, Wurster and Artmann (2014) stress the significance of non-

monetary assessments in ES research to assist decision-makers with understanding 

impacts to ES. As noted earlier, some frameworks emphasize the potential for different 

approaches to valuation; for example, the UK National Ecosystem Assessment is a 

framework that includes economic valuation while also recognizing and including room 

for non-monetary valuation (Mace et al., 2011). It should also be noted that while 

controversy still remains surrounding the concept of the economic valuation of 

ecosystem services, this appears to be an approach that is supported by governments 

on several scales both nationally and internationally through several of ES frameworks, 

noted earlier (e.g. the MA, SEEA, Canada’s ES Toolkit, CICES, UK NEA, etc.). 

  

Debate over Public Sector Accounting Standards in relation to Natural Resources  

It is worth noting that even as governments may continue to move ahead with 

ES frameworks that promote the economic valuation of nature, this topic appears to be 

a factor that may create significant division across groups depending on their values and 

ideologies. During the course of this research, interview questions specifically regarding 

economic valuation were not included in the guide, yet the topic did arise within 

interviews despite this decision. It is also relevant to consider the current politics 

surrounding the Public Sector Accounting Standards, both at a national and 

international level.  In 2022, the International Public Sector Accounting Board (IPSASB) 

released a consultation paper on the topic of the recognition and measurement of 
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natural resources in the public sector (IPSASB, 2022). Following this, a variety of 

responses from government departments and other actors across Canada and the 

dozens of other countries were provided to IPSASB. The response papers contain mixed 

responses, ranging from enthusiasm to concerns over capacity, feasibility, and social 

inclusion. It appears that the theoretical dispute regarding economic valuation that has 

been occurring for decades within academic and conservation circles is now being 

debated within the realm of public sector finance at an international level.     

  

The IPBES Framework  
 

Another popular international framework frequently noted by academics in ES literature 

is the International Governmental Science-Policy Platform on Biodiversity and 

Ecosystem Services (IPBES).  The IPBES was developed in the early 2010s, when the 

United Nations resolved to make it an independent body that represents various 

governments (United Nations, n.d).  The IPBES framework includes elements associated 

with social-ecological systems that occur at different temporal and spatial scales 

including nature, assets, and governance systems (United Nations, n.d). One of the key 

issues raised by scholars is whether or not these types of international frameworks can 

be suitable to the unique context of local areas (Maund et al., 2020). The IPBES (2019) 

adopts an approach to ES that emphasizes the importance of recognizing a “plurality of 

values” (p. xxi); One of the key messages (D4) provided in the IPBES report specifically 

supports governance approaches that are inclusive and integrate knowledge from 

across societal groups. The IPBES builds upon previous work in the ES field through the 

Nature’s Contribution to People Framework by emphasizing culture, inclusiveness of 

knowledge forms, and diverse values (Díaz et al., 2018). 

 

2.2.3 Ecosystem-based approaches to climate adaptation and disaster risk 
reduction  
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Introduction to Ecosystem-based approaches  
 

Ecosystem-based approaches to disaster risk reduction appear to be increasingly 

discussed within academic literature, as could be seen by the publication history within 

database searches on this topic in Scopus. There are a variety of terms used under the 

umbrella of ecosystem-based concepts. Faivre et al. (2018) note that “Nature-Based 

Solutions, Ecosystem-based Adaptation, Green Infrastructure and Natural Water 

Retention Measures are examples of ecosystem-based initiatives that have been 

promoted by the European Commission” (p.4). Ecosystem-based approaches have been 

shown through research to be cost-effective solutions that create economic, social, and 

environmental benefits to local areas and regions (Faivre et al., 2018).  These types of 

approaches, including green-grey hybrid approaches that incorporate engineered 

options, can provide a range of solutions that assist with carbon storage, biodiversity, 

and socio-economic benefits (Welchel et al., 2018). Welchel et al. (2018) highlight that 

natural infrastructure and well-maintained ecosystems can assist with sheltering 

humans and local economies from climate risks and hazardous events. One term that is 

becoming more prominent in recent years is ‘ecosystem-based disaster risk reduction’ 

(Eco-DRR). A definition of Eco-DRR was provided nearly a decade ago by the United 

Nations Press; Renaud et al. (2013) define Eco-DRR to be the “sustainable management, 

conservation and restoration of ecosystems to reduce disaster risk, with the aim to 

achieve sustainable and resilient development” (p. 30).   

  

 Research on Eco-DRR and EbA  

Eco-DRR and Ecosystem-based adaptation (EbA) assist humans and ecosystems 

with climate change adaptation and hazardous events through practices that consider 

natural restoration, sustainable management methods, conservation, and ecosystem 

services (McVittie et al. 2018). While both Eco-DRR and EbA are associated with 

providing multiple benefits (e.g. food security, biodiversity, and generally improved 

resilience to climate change impacts), the primary difference between these approaches 

is that Eco-DRR also considers non-climate related hazards as well (e.g. avalanches, 
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earthquakes) (McVittie et al., 2018). EbA is promoted as an approach for addressing 

climate-related concerns; For example, McVittie et al. (2018) note several measures as 

being helpful for addressing flood issues, such as, river restoration, wetland restoration, 

retention ponds, forest riparian buffers, and rain gardens. When it can be shown that 

flood risks can be reduced through these types of measures, this can be a significant 

factor for raising public support (McVittie et al. 2018). McVittie et al. (2018) notes that 

while there is evidence of the cost-effectiveness and multiple benefits of EbA, there are 

remaining research gaps in this area due to lesser being known on the economic effects 

and possible negative effects associated with these approaches. In their analysis of 

dozens of case studies across the EU, McVittie et al. (2018) found that some of the most 

common factors which contribute to the success of EbA implementation include: 

‘stakeholder engagement and attitudes,’ ‘cooperation across stakeholders,’ and ‘existing 

knowledge and/or on-going research and monitoring’ (p. 50). Therefore, it is likely that 

the lack of knowledge in this area may contribute to stalling the implementation of 

these nature-focused management approaches. As more work occurs in this area of 

research, the increased attention toward these types of ecosystem-based approaches is 

also apparent on the global stage of governance (see Welchel at al. 2018).   

  

International Policy, advancements, and limitations to EbA & Eco-DRR implementation  

Welchel et al. (2018) highlight a series of international agreements beginning in 

the early 2010s, including the Sustainable Development Goals, decisions made at the 

12th conference of parties for the Convention on Biological Diversity, and the Paris 

Agreement, as being key catalysts to the advancement of Eco-DRR on the global scale. 

Evidence of these advancements can be seen through recent progress from the 

European Commission; as part of their approach to climate adaptation and disaster risk 

reduction, the EU has begun to imbed ecosystem-based concepts within their policies 

and management practices (Faivre et al., 2018). This transformation in management and 

policy across EU countries is supported by the Sendai Framework for Disaster Risk 

Reduction (2015-2030), which established a focus toward the ecosystem-based 
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management of natural resources that are shared across borders (Faivre et al. 2018). 

This advancement has been described as “a crucial shift from managing disasters to 

managing risk” (Faivre et al., p. 5). This area of research is relatively new and appears to 

be in need of significant advancement. In their international review of governance 

approaches to Eco-DRR and EbA, Triyanti and Chu (2018) found that governance studies 

looking into these topics primarily focus on political, financial, and institutional 

inadequacies. Triyanti and Chu (2018) assert that research is needed that considers the 

“socio-ecological, spatial/scalar, and political dimensions of EbA and Eco-DRR” (p.11). A 

search for articles related to Eco-DRR found that research related to this term is easily 

found in international studies, yet it was more difficult to find this terminology in 

association with Canadian-based research and case studies. Searching on the SCOPUS 

database resulted in only 20 articles related to EbA within the Canadian context, with 

the large majority of the case studies being focused on locations in British Columbia, 

Ontario, and Quebec. As the need to address multiple socio-ecological issues becomes 

more pressing in the face of climate change, the findings of studies that consider 

governance in relation to these topics may be essential to paving a way forward through 

policy and project-based learning.  

  

 2.2.4 Governance 

 

The evolution of government to ‘governance’  

 
It has become generally accepted that governments alone do not have the capacity to 

handle all societal issues. The movement away from hierarchical approaches to 

decision-making across societies has been noted by scholars (Baird, Hickey & Holzer, 

2022; Armitage, de Loë & Plummer, 2012; Kooiman, 2003). Baird et al. (2022) state that 

“top-down governance has given way, in most cases, to participatory and multi-level 

approaches” (p. xxvii). Decentralization from the public sector that began occurring in 

the last century was remarked upon also by Kooiman (1993) noting the privatization and 

deregulation that was occurring, as well as patterns that began to emerge toward more 
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balanced actions of sharing responsibilities between state and market sectors.  Many 

issues being governed are usually not only public or private, they are generally shared 

across society; relationship dynamics between groups consistently change over many 

scales and levels (Kooiman, 2003). Armitage et al. (2012) assert that with the emergence 

of new actors involved in significant decision-making surrounding the environment, 

“governments are no longer the most important source of decision making in the 

environmental field” (p. 245). Wang & Ran (2023) assert due to the limited capacity of 

public and private actors to address complex issues, and the increasing fragmentation of 

“political and administrative authority,” (p.1188), several factors are causing a 

transformation to occur within the public administration field in recent decades.  

Similarly, Armitage et al. (2012) refer to the evolving nature of environmental 

governance, noting that the required knowledge to address the complexity of social-

ecological systems is “held by actors outside of governments” (p. 253).   

 

 Various terms in relation to ‘governance’ 

Kooiman (2003) defines governance as the “totality of theoretical conceptions 

on governing” (p.4) and identifies governing as “the totality of interactions, in which 

public as well as private actors participate, aimed at solving societal problems or 

creating societal opportunities; attending to the institutions as contexts for these 

governing interactions; and establishing a normative foundation for all those activities” 

(p.4). Therefore, this term is generally seen as people across society working together to 

achieve solutions to issues. The term ‘meta-governance’ is another important concept 

to consider. This term was developed in the 1990s, with differing descriptions provided 

by scholars such as Kooiman and Jessop at that time (Gjaltema, Biesbroek & Termeer, . 

2020). The concept behind this term generally refers to the idea that society should also 

govern those who are attempting to perform ‘governance,’ however, Gjaltema et al. 

(2020) sought to understand this term more substantially. Gjaltema et al. (2020) asserts 

that ‘meta-governance’ has been defined in an abstract sense, leaving the term open to 

ambiguity.  In a systematic review, Gjaltema et al. (2020) used their findings to justify 
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redefining the term ‘meta-governance’ as “a practice by (mainly) public authorities that 

entails the coordination of one or more governance modes by using different 

instruments, methods, and strategies to overcome governance failures” (p. 1771).  

Many other terms exist to describe various different types and aspects of 

governance, which has not been covered here in depth. For example, Bianchi et al. 

(2021) note that collaborative governance is a concept that is also referred to by various 

similar terms related to networks and public governance. Wang & Ran (2023) note  that 

the terms ‘network governance’ and ‘collaborative governance’ are commonly used 

interchangeably; at times this can create confusion and make it difficult to distinguish 

differences between these terms. Wang & Ran (2023) point to literature that shows how 

these two terms were developed from different theories and ideologies. Struggles with 

implementing these approaches have also been noted, Bianchi et al. (2021) state that 

efforts toward collaborative governance can fail even when carefully designed. A deeper 

understanding of historical contexts and culture is important to consider in the design of 

initiatives that seek to implement collaborative governance (Bianchi et al., 2021). 

Scholars also note the importance of considering power dynamics in relation to these 

approaches. For example, Badry and Hickey (2022) proposed using actor-network theory 

to advance research on network governance in ways that assist knowledge pluralism 

and collaboration between diverse actors in ecosystem governance. Morrison et al. 

(2019) refer to ‘polycentric governance,’ which involves interaction between several 

actors who hold authority for the purpose of similar goals. Polycentric governance is an 

important concept to consider in relation to the environment and ecosystems; in their 

discussion surrounding ‘polycentric environmental governance,’ Morrison et al. (2019) 

assert that power dynamics impact both the design of these governance structures, as 

well as policy decisions and the assessments for the outcomes of such policies.  

 

‘Governance’ in relation to ecosystems & inclusion 

While the efforts of governance actors can be applied to a wide range of societal issues, 

the concepts of ‘environmental governance’ and ‘ecosystem governance’ are more 
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applicable to this research. Contemplating how governance may advance decision-

making surrounding the natural environment can take many directions depending on 

the scope that is used. The distinction between daily management decisions and the 

overall direction provided by governance is also important to make when discussing and 

researching these topics, as noted by Baird et al. (2022). Bennet and Satterfield (2018) 

note the common issue within literature on environmental governance of assuming or 

equating management practices as being synonymous with achieving desired outcomes 

for ecosystems. Ecosystem governance is a broad term that may be defined differently 

depending on the context in which it is used. Baird et al. (2022) define ecosystem 

governance as “the integrated and holistic governance of ecosystems that includes 

formal and informal institutions, collaboration and cooperation across different levels of 

government, and non-governmental and individual action” (p. xx). As humans are also 

part of ecosystems, it is vital to consider the social impacts that governance efforts can 

potentially exacerbate when performed non-inclusively.  

Bodin (2017) used the term ‘collaborative environmental governance’ to 

emphasize approaches that are inclusive and collaborative within environmental 

management. However, this approach has also been criticized in some contexts, Bodin 

(2017) notes that when policy issues are deeply contested by different groups, 

collaborative efforts may not always lead to successful impacts. In contrast, Brondizio 

and Le Tourneau (2016) refer to ‘inclusive governance,’ while asserting that efforts to 

advance conservation and address climate change are weakened without social 

inclusion in environmental governance; Indigenous and local populations are vital to the 

success of such efforts. Addressing the values and priorities of populations outside of 

urban centers are also necessary to improve large-scale efforts for environmental 

governance (Brondizio and Le Tourneau, 2016). When discussing the concept of 

promoting diverse values and views through pluralism in ecosystem governance, Baird 

et al. (2022) assert their choice to “include non-humans, extending agency to animals 

and landscapes” (p. xix).  From all of these definitions, terms, and assertions, we can 

find that one aspect remains consistent: the act of people working together across 
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landscapes, scales, and levels, in order to improve quality of life and the direction of 

collective decision-making. This research therefore considers equity and inclusion as 

part of its lens, as these are important aspects that were often noted in this review as 

vital to the success of governance in relation to ecosystems.  
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CHAPTER 3: RESEARCH DESIGN & METHOLOGY 

 
3.1 Introduction: Theoretical framework  
  

The following sections outline the main theoretical underpinnings and methodological 

approaches that were used to help design this research. These approaches and ways of 

understanding were helpful in providing structure to the preparation, data collection, 

analysis, and interpretation of the data.  The following theories and approaches were 

used to help understand more about the complex social processes that are unfolding as 

the participants navigate a conceptual management practice that is new to them.  

 

3.1.1. Constructionist/Interpretivist approach  
 

Interpretivism within qualitative research has been described by Guest et al. 

(2012) as an approach that is “most interested in interpreting deeper meaning in 

discourse and understanding multiple realities (as opposed to one “objective” reality) 

that are represented in a collection of personal narratives or observed behaviors and 

activities” (p. 14). This research aligns itself with this perspective, that multiple realities 

can exist in the interpretation of data and in relation to the perspectives found on a 

research topic; the approach taken here is to attempt to explore the different 

perspectives found in the research in relation to NAM. In doing so, the concept of 

constructionism cannot be ignored. Burr (2003) notes the alternative view provided by 

social constructionism is that people construct knowledge between one another, 

asserting that “it is through the daily interactions between people in the course of social 

life that our versions of knowledge become fabricated” (p. 3). Constructionist views 

challenge the perspective that conventional knowledge is based on unbiased and 

objective observations (Burr, 2003). Through a constructionist lens, this research 

recognizes that interactions and views have had impacts on the data collection process, 

therefore making them relevant to the knowledge and results generated. It is important 

to note that this new knowledge and ‘reality’ is constructed both collectively by the 
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participants involved and the researchers themselves (Stake, 1995.)   Guest et al. (2012) 

echoes this understanding in their assertion that while text is often analyzed within the 

context of ‘experiences’ and in relation to the participants feelings, perceptions, 

behavior, and knowledge, this is “often generated by our interaction with research 

participants” (p. 9). Stake (1995) notes that the act of interpretation leads the 

researcher toward finding new connections and meanings. An important aspect of the 

interpretivist approach is to impact an audience through conveying a story, as Guest at 

al. (2012) asserts this intent is the “centerpiece of the method” (p.14). Therefore, I 

recognize as a researcher that my interpretations and data collection will impact the 

outcome of the research and that this cannot be assumed to be an entirely ‘value-free’ 

process.  Additionally, Stake (1995) asserts that the researcher has the choice for how to 

position their role in research. My role as an interpreter is intentional, as I seek to 

provide information that shows different realities and viewpoints while also leaving 

space for readers to draw their own conclusions as well.  

 

3.1.2. Diffusion of Innovations Theory  
 

The Diffusion of Innovations Theory, developed by Rogers (2003) was used to 

assist with developing the design of this research. This well-established theory provides 

a basis for understanding how organizations may react when a new innovative approach 

is introduced into their culture and practices. Rogers (2003) refers to diffusion as a type 

of social change, defined as a process wherein a new idea is communicated and 

“alteration occurs in the structure and function of a system” (p.6). In this situation, we 

can consider NAM to be the ‘innovation’ and the municipalities and their community 

contacts (other local governance actors) to be part of a ‘social system.’  Based on 

Diffusion theory, a variety of factors are relevant to exploring how social systems 

interact with a new innovation.  By framing the experience of the participants through 

these elements, it is useful for understanding their experiences in a structured 

way. Below, figure 1 has been created to show how NAM is being considered here in 

relation to the theoretical framework. 
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Figure 1: Theoretical Framework Details 

 

 

 

 

Diffusion theory identifies four main elements that are integral to the process of 

diffusion; 1) an innovation 2) communication through channels 3) occurring over time 4) 

amoung members of a social system (Rogers, 2003). An innovation is defined as “an 

idea, practice, or object that is perceived as new by the individual or other unit of 

adoption” (Rogers, 2003, p. 12).  By framing NAM as an innovation, this research aimed 

to understand how the adopters and other local governance actors perceive this 

approach.  Rogers (2003) notes the following perceptions as significant to consider in 

relation to innovations: Relative advantage, compatibility, complexity, trialability, 

observability. Stern (2018) refers to trustworthiness within this list as well, noting that 

“when potential adopters view the messenger as trustworthy and perceive the following 

characteristics about the potential innovation, they are more likely to adopt it” (p. 189). 

What Stern refers to here, is the above five perceptions listed. For example, in the case 
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of complexity, Stern (2018) refers to this factor as “the new practice is not overly 

difficult to understand or implement” (p. 189).  In addition to these perceptions, Rogers 

(2003) notes that communication is integral to the diffusion of an innovation. As noted 

previously, (see chapter 1), communication is an important factor that impacts the  

practical application of ecosystem service frameworks. While NAM is a separate 

framework that differs from other ecosystem services frameworks, NAM draws upon 

and includes ES concepts in its approach. Therefore, how the participants perceive NAM 

and communicate about this practice is likely to have an impact on whether this 

approach is successful within these local contexts. As such, ‘perspectives,’ and 

‘communication’ were significant deductive (parent) codes identified prior to the 

analysis.   

Stern (2018) notes that Diffusion Theory can be relevant to changing the 

behavior of communities and situations that “involve new business practices or 

instituting natural resource management rules or governance regimes in which people 

are expected to adopt new forms of collective or individual decision making” (p. 190). 

Indeed, this theory has been used in the past for a variety of purposes in association 

with the promotion of new concepts, practices, or products to individuals, communities, 

and populations  (e.g. health research).  Diffusion Theory was selected as a framework 

for this research because it will be helpful for exploring the communication behaviors, 

experiences, and perceptions of the participants in relation to NAM. The intent here is 

to reflect upon how the participants perceive this approach and how they are 

communicating about this approach; the assumption made here is that this act of 

reflecting may help advance understanding on the topic of NAM as it relates to 

ecosystem governance within the context of Atlantic Canada.  

  

3.1.3. The Pro-innovation Bias  
 

Rogers (2003) warns researchers to avoid what it known as the ‘pro-innovation 

bias,’ described as an implication in research that “an innovation should be diffused and 

adopted by all members of a social system, that it should be diffused more rapidly, and 
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that the innovation should be neither re-invented not rejected” (p. 106). Amoung 

several considerations to help counterbalance the pro-innovation bias, Rogers (2003) 

notes that researchers should not ignore situations where an innovation is rejected; 

considering the various types of consequences of innovations is also encouraged within 

this theory. Therefore, this theoretical lens is also used here to help to avoid common 

pitfalls.    

While it important to understand the participants initial perspectives 

surrounding NAM, it is also significant to consider the long-term decisions surrounding 

the adoption of NAM as well (see figure 1). Rogers (2003) notes that researchers should 

not immediately assume that an innovation is desirable. Rogers (2003) asserts that “the 

same innovation may be desirable for one adopter in one situation but undesirable for 

another potential adopter whose situation differs” (p. 12). This is an important aspect to 

consider and therefore the analysis identified themes that arose where the innovation 

of NAM may create tensions over time or show signs of incompatibility as well as 

compatibility. With all of this in mind, Diffusion Theory was useful during the 

development of the interview questions to provide a deeper understanding of the 

participants’ experiences that is also informed by previous research on innovations.  

  

3.1.4. Governance Theory  
 

Kooiman’s theory has been used in this research to help interpret the data as it relates 

to governance. Within this theory, Kooiman (2003) describes first order governance as a 

process wherein actors are attempting to address problems or create opportunities in 

their daily lives. Recall that Levin et al. (2009) refer to climate change as a ‘super wicked’ 

problem, making it especially difficult for policy development. Other important parts of 

the governance process at this stage are noted by Kooiman (2003) as identifying 

potential solutions and ‘pockets of tensions.’ Kooiman (1993) refers to various concepts 

that are relevant to exploring governance, such as diversity, complexity and dynamics.  

In considering this, an important aspect of this research was to better understand not 

only the perspectives of the participants, but also their activities in relation to NAM; this 
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included exploring their communication on this topic, as well as documenting any 

climate policy and practice that is occurring in this area.  

  

3.2 Methods  
  

3.2.1 Interview Approach  

 
Interviews are frequently used by researchers seeking to explore topics from a 

constructivist/interpretivist lens (Shackleton et al., 2021) making this method 

particularly useful for this research. Additionally, Stake (1995) asserts that interviews 

are “the main road to multiple realities” (p. 64). Therefore, interviews were conducted 

to help provide a range of perspectives and experiences of NAM. A semi-structured 

approach was taken during the interview process because it allowed for targeted 

questions that were relevant to the topic being explored, but also provided flexibility for 

participants to talk about their experiences in a less restricted way. Ecosystem services 

is a very broad subject, therefore, having questions specifically targeted to NAM (as it is 

a more niche approach that adapts ES concepts from other frameworks into an asset 

management lens) and the theoretical framework helped to keep the interview 

discussions stay on track with the main topic and research objectives. The semi-

structured approach allows the interviewer to use guiding questions to generate 

qualitative data in areas the interviewer would like to explore (Shackleton et al., 2021).  

Open-ended questions were useful for allowing the participants to share insights that 

dive deeper into this topic.  

Shackleton et al. (2021) note that open-ended questions give participants the 

opportunity to provide answers that produce qualitative data.  Although theory and 

literature were instrumental in the interview guide's development, questions were 

posed in ways that allowed participants to speak broadly about their experiences with 

NAM. Although efforts were made to phrase the interview questions in an open-ended 

and non-biased manner, at times I did see how my interactions with participants may be 

affecting their perspectives. This was most apparent when participants would ask me 
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questions, for which I would attempt to answer carefully, but nonetheless does have an 

impact; this realization is relevant to the constructivist approach noted earlier. While 

the potential existed to conduct interviews in person, participants opted for the choice 

to attend interviews virtually. In total, 23 key informant interviews were conducted 

virtually through Microsoft Teams (11 government participants, 12 community 

participants).   For privacy, the research was conducted in locations that were identified 

as comfortable for the participants, and not within a public setting.  

 

Key Informant Interviews (KII Method)  
 

Natural asset management is a practice that is relevantly new to Canada, and 

especially within Atlantic Canada. Only a small proportion of local governments across 

Canada appear to be currently engaged in NAM; Eyquem et al. (2022) provided a list of 

91 local governments involved in NAM, although this was not considered to be 

exhaustive. As such, it is unclear how familiar the general population currently is with 

this subject. Therefore, key informant interviews were an appropriate method for 

understanding the perspectives of those who are closely involved or involved along the 

periphery of this management approach. Key informant interviews (KII) are useful for 

gathering qualitative data from people who carry specific knowledge that is relevant to 

the study (Shackleton et al., 2021).   Scholars warn that KII should be used cautiously, as 

this data collection method also can create biased results. Lokot (2021) asserts that key 

informant interviews can position the knowledge of experts and individuals of higher 

status as being more important than other groups in society.  Given the limitations of 

these recruitment methods, it was important to consider other sources within the 

results of this research. Lokot (2021) advocates that researchers should carefully 

consider the privilege of key informants when using the KII method of recruitment for 

interviews.  For this reason, careful attention has been paid to the use of quotes within 

the results, and where permission has been given, the job titles are indicated to increase 

transparency surrounding positionality of the participants for readers. While data 

collection for analytical purposes was limited to the information provided by key 
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informants and the municipal documents, this research also relied on scholarly 

literature to highlight  topics relevant to  governance surrounding other frameworks 

that include ecosystem services concepts (e.g. communication difficulties), to help 

provide insight. Please refer to appendix 3 for a full list of the interview questions and a 

summary of this content.  

 

 

3.2.2 Recruitment & Data Collection 
 

Prior to the recruitment stage, an assumption was initially made that while 

several governments in Atlantic Canada may be using various different frameworks that 

include ecosystem services concepts, only the communities associated with NAI were 

involved with NAM; initially four NAI communities were contacted to request 

interviews.  Following this incorrect assumption, it was discovered during this research 

through word-of-mouth and online sources that other communities in Atlantic Canada 

are involved with NAM who are not included on the NAI website. An updated list of 

sixteen potential communities was re-submitted as part of the ethics process based on 

the information available at that time.  Participants were sent invitations to participate 

via email and for those who chose to participate. Government participants were eligible 

to participate if they were involved or exposed to NAM in some way through through 

their professional role. Community participants were eligible to participate if they had 

been identified by a government participant; participants were also required to have 

been involved in NAM or ES work with local government, and/or,  to be interested to 

discuss NAM within the context of their professional experience.  The tools and 

decisions for recruitment and data collection were selected based on advice from the 

Dalhousie Research Ethics Board website (Dalhousie University, 2022).  This research 

followed the policies and guidance provided by the Tri-Council Policy for Ethical 

Research on Humans and the Dalhousie REB.   
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Snowball Sampling  
 

During recruitment, it was important to select both local government and 

community participants. Government participants were asked to provide a written 

and/or verbal list of contacts during the interviews. Follow-up conversations occurred 

with participants to validate contact lists generated from interview transcripts when 

possible. As contact sources were not available for the community members who might 

be associated with NAM, it was necessary to generate a list through snowball sampling 

(resulting in a list of 124 contacts overall, including the government contacts). This is a 

method that is commonly used by researchers to gain access to hidden individuals 

(Penrod et al., 2003). The concept behind snowball sampling is that individuals from 

within a unique population will know one another (Penrod et al., 2003).  A potential 

downfall of this method is noted by Bickman and Rog (2009) who caution that when 

participants have limited knowledge of other members within their group, snowball 

sampling can be biased considerably. Despite this risk, it was decided that snowball 

sampling was the best method to reach individuals who have some associations with 

NAM in these communities. Therefore, this recruitment method is limited to providing 

the perspectives of the key informants and their network peers.   

 

3.3. Data and Analyses  
 

Transcribed interviews and documents were imported into NVivo software for 

qualitative thematic analysis. Inductive and deductive analysis approaches were used to 

help gain insight from the perspectives of the participants and answer the main research 

objectives. In exploratory research, prior to analysis the researcher reads through the 

data more than once, searching for themes and trends that stand out (Guest et al. 

2012). This is a standard practice that helps to familiarize the researcher with the 

interview data, and this approach was used here to assist in the analysis.   
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3.3.1 Thematic Analysis  
 

  Guest et al. (2012) describes thematic analysis as a method that goes beyond 

frequency counting of words or phrases by applying a “focus on identifying and 

describing both implicit and explicit ideas within the data, that is, themes” (p.10).  Guest 

et al. (2012) suggests keeping a codebook that outlines the specifics for each code, 

including a short title, description and details for when to use the code and when not to 

apply it to a phrase. Given the short time frame and large volume of data, I was unable 

to follow such a rigorous protocol as outlined within applied thematic analysis. Instead, I 

opted to create numerous child codes as they emerged and then organize them into the 

codebook as they fit within larger themes. Guest et al. (2012) notes that the process for 

creating a codebook is iterative. I began with a general list of deductive codes and 

adjusted the codebook as necessary following various stages of coding and winnowing 

of themes. Based on the theoretical framework (Rogers, 2003) and research objectives, 

the following six deductive codes were used to provide initial structure to the coding 

process: Communication, Climate Policy, Climate Practice, Defining NAM, Felt 

Needs/Problems, and Perspectives. The perspectives code, derived from Rogers (2003) 

Diffusion Theory also contained six additional deductive codes (Compatibility, Relative 

Advantage, Trialability, Trustworthiness, Complexity, and Observability).    

After this initial structure was provided, the process of inductive coding began. 

Any phrases that appeared relevant to the broad themes were collected within those 

parent codes, generating child codes to reflect emergent themes.  Following this, the 

lists of child codes were printed onto paper, cut up into individual phrases and re-

arranged to group smaller themes into larger inductive themes. This is a common 

approach referred to as ‘winnowing’ by qualitative researchers; Guest et al. (2012) 

refers to ‘winnowing’ while describing how a researcher can get “the number of codes 

down to a manageable number of categories” (p. 339). Guest et al. (2012) notes that it 

is common to layer codes, however, in using this layering approach it is necessary to 

keep track of the original interpretation of the text, as the risk in not doing so “can 

obscure the distinction between the original text and its interpretation” (p.70). While 
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the applied method suggested by Guest et al. suggests multiple reviewers of the codes, 

the capacity of this research was limited to one data analyst. Therefore, I kept close 

track of the meanings of the codes within NVivo. I re-read the text and adjusted the 

code descriptions accordingly as I winnowed the themes, as it is also suggested by Guest 

at al. to refine the definitions of codes during this process.  When child code themes did 

not fit well under the deductive code framework, new inductive parent codes were 

created to track emergent themes.   

 

3.3.2 Document Analysis  
 

The documents in this research were used to help provide understanding 

surrounding how participants may be applying the concept of NAM into policies and 

practice, particularly in relation to climate change action. During interviews, the 

government participants were asked questions about their policies and practices 

regarding NAM and their responses were used to generate a list of nineteen documents 

(plans=6, bylaws=5, reports=6, and program materials=3). These relevant documents 

were then collected online from local government websites, and in some cases, copies 

were provided directly by the government participants. Document types included 

reports, bylaws, plans, policies, and program materials. Please see appendix 4 to view a 

total list of the documents.  A targeted approach was used to search sections of the 

documents relevant to NAM; these sections/pages were analyzed to search for themes 

and meaning. Bowen (2009) notes examples of studies where specific sections within 

documents have been targeted for inductive analysis (e.g. mission statements). During 

the pre-scan of documents, NAM terminology was searched for within the documents 

to help find relevant sections. To determine which NAM terminology to search for, an 

introduction level guide (NAI’s Primer on Natural Asset Management) was used as a 

resource to select relevant terms that are  used by NAM practitioners (see: MNAI, 2019) 

Documents were imported into NVivo for analysis after interviews were 

complete, using the deductive codes (Climate Policy and Climate Practice); inductive 

themes that emerged within the documents were combined with the climate policy and 
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climate practice sub-themes derived from interviews to find general themes relevant to 

those overarching codes. In some incidences, pre-existing codes from the previous 

analysis on the interview transcripts were used where relevant when existing themes 

emerged during the inductive analysis of the documents (e.g. the ‘community inclusion’ 

code). This method is noted by Bowen (2009) in stating that “Predefined codes may be 

used, especially if the document analysis is supplementary to other research methods 

employed in the study. The codes used in interview transcripts, for example, may be 

applied to the content of documents” (p. 32).  Bowen (2009) asserts that researchers 

frequently neglect to include important details about the documents and the analytical 

procedures used. To improve the quality of the document analysis, details were kept 

track of according to the suggestions provided by Bowen (e.g. author, date, purpose of 

document). The interpretation of results for the document analysis were also 

considered through the framework of Kooiman’s Governance Theory to help better 

understand how the NAM approach may be occurring in relation to governance 

concepts within the context of the participants’ local communities.   

  

3.4 Study Site   
  

This research is broadly located across eight local government jurisdictions within the 

Atlantic Canadian provinces of Nova Scotia, New Brunswick, Newfoundland, and Prince 

Edward Island. While government participants typically represent perspectives from 

communities clearly located within specific destinations or regions, the experiences 

represented by the community participants may range from local destinations to across 

broader regions and landscapes. To maintain a greater chance of anonymity for the 

research participants’ identities, the locations of the eight local governments that the 

participants are associated with have not been identified specifically. Appendix (1) 

provides an updated list of the 25 communities currently noted to be involved with 

NAM across Atlantic Canada (this information was compiled from various sources: see 

appendix 1 for more details)  Relevant community characteristics are included in 

appendix 1, such as population size, recent population change, and settlement type; 
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settlement types were determined following a community typology method by Hodge 

and Gordon (2014). 
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CHAPTER 4: RESULTS PAPER 1 
 

Title: Natural Asset Management within eight Atlantic Canadian communities: 

Perspectives from local government and community actors 

 

Abstract  
  
Efforts to advance and mobilize the use of ecosystem services from concept into 

planning practice and government decision-making is a struggle that has been well 

documented within Ecosystem Services (ES) research. The history of ES has deep 

roots and a wide range of terms exist that are relevant to this concept;  

communication difficulties are a common barrier for ES practitioners. Natural Asset 

Management (NAM) is an approach that includes ES concepts, and has begun to 

evolve rapidly, particularly within the context of Canadian local government over the 

past decade. This research explores experiences and perceptions of NAM held by 

governance actors across eight Atlantic Canadian local government jurisdictions. The 

findings show that most participants perceived NAM as providing a relative 

advantage in their efforts to advance ecological sustainability, however, several 

tensions were identified that are relevant to the compatibility of this approach to ES. 

The influence of a ‘natural asset’ mindset was found to be shared through the 

collective experiences of several participants; the NAM terminology was understood 

to both help and hinder communication across certain groups. The meanings 

associated with NAM, its complexity, and trustworthiness, were found to be 

important factors that influenced how participants advance in and perceive this ES 

approach.  

 
 
Key words 
 

Natural asset management, Ecosystem services frameworks, Ecosystem governance, 
Nature-based solutions, Innovation Theory 
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Introduction  
 

Frameworks and approaches that consider ecosystem services (ES) have been 

associated with the potential for multiple benefits toward assisting governments and 

decision-makers with addressing sustainability concerns, such as, climate change 

(Wüstemann et al., 2017), disaster risk reduction (Faivre et al., 2017) and land-use 

decisions within planning (Thompson, Duinker and Sherren, 2021). Maund et al. (2020) 

note that numerous ES frameworks have emerged internationally following the release 

of the Millennial Ecosystem Assessment.  In an effort to assist with the ES approach in 

Canada, the Ecosystem Services Toolkit was developed by an intergovernmental 

taskforce in 2017 (Value of Nature to Canadian Study Taskforce, 2017). Recent Canadian 

studies document the struggles of governments in efforts to implement ES frameworks 

(Tang Kai et al., 2022; Kerr et al., 2021). Kerr et al. (2021) identified several obstacles to 

ES implementation, including communication barriers such as inconsistent language use, 

technical jargon, and difficulties with knowledge exchange. Nahlik et al. (2012) assert 

that inconsistencies in definitions, terminology, and a lack of unity across various ES 

approaches create barriers to advancing the ES concept into real-world applications. 

Maund et al. (2020) note the differences in societal views surrounding ecosystem 

services as being vital to consider within ES frameworks.   Kerr et al. (2021) notes that 

developing a better understanding of practitioners’ experiences surrounding ES is 

important to consider. Perspective ‘narratives’ develop knowledge that is generated by 

practitioners’ who are working toward the implementation of nature-based approaches, 

which can provide helpful learning opportunities (Rahman et al., 2021). Tang Kai et al. 

(2022) found that awareness of the use of mainstream ES frameworks was limited in 

their study involving municipal staff across twenty Canadian cities; in some cases, ES 

frameworks may be viewed as unsuitable for practical use in Canadian municipalities. 

The term ‘natural asset management’ (NAM) appears to be relatively new to Atlantic 

Canadian lexicons by comparison to other ecosystem-based approaches; along with 

NAM comes a new vocabulary of terms to learn for those who are unfamiliar with both 
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ES terminology and asset management. While diverse groups of governance actors are 

involved and/or associated with NAM, local governments are key actors involved 

directly with this ES approach. Within Atlantic Canada, the popular approach of NAM 

has recently begun to emerge within the practice of some local governments. Various 

climate risks are a growing concern in Atlantic Canada; Vasseur (2017/2018) note risks 

associated with coastal areas, water supply, and flooding in particular. This research was 

conducted within eight local government jurisdictions across the Atlantic Canadian 

Provinces (Nova Scotia, New Brunswick, Prince Edward Island, and Newfoundland). This 

paper addresses two main questions: 1. How do local government and community  

governance actors associated with NAM in Atlantic Canada perceive this approach? 2. 

What are the participants’ perspectives surrounding their communication experiences in 

relation to NAM?  The aim and rationale for this study is in understanding the 

perspectives of these local actors to advance learning and awareness, and to assist 

future research on NAM in these local contexts and beyond. 

 

Background 

 

By 2022, Eyquem et al. reported that a minimum of 18 local governments across Atlantic 

Canada were undertaking NAM activities. These activities are often in association with 

the Natural Assets Initiative (NAI); The NAI developed in British Columbia following a 

multi-stakeholder meeting held in 2015 (Town of Gibsons, 2017). Including local 

governments that have embarked on NAM either independently or have adopted this 

practice through other avenues, this number is estimated to have now grown to a 

minimum of 25 across Atlantic Canada (see appendix 1). The practice of natural asset 

management (NAM) borrows and blends historical ideologies from various disciplines 

and worldviews; NAM derives ideas from conceptual frameworks such as natural capital, 

ecosystem services (ES), and nature-based solutions.  NAM supports the advancement 

of ecosystem services concepts and nature-based climate solutions within the service 

delivery of governments; this approach also aligns with economic valuation to support 
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the inclusion of ecosystem services in public sector accounting. The NAM approach is 

differentiated by utilizing specific asset management terminology and methods that 

have been traditionally applied to engineered assets. The term ‘Nature Asset 

Management’ does not currently appear to be well defined within academic and grey 

literature. NAM may be defined as a framework that encourages bioregional 

collaboration and includes asset management methods to advance the recognition of ES 

and implementation of nature-based solutions within the decision-making and 

development processes of local communities. Practices similar to NAM can be seen in 

international examples such as storm water management in New Zealand (see: Knight, 

2003), and asset management of the subsurface in the Netherlands (Maring & Blauw, 

2018). Given that the NAM concept is relatively new by comparison to other  

approaches to ES, this research draws upon examples of NAM and ES literature in 

general. In their recent study on ES within the context of Canadian planning, Thompson 

et al. (2024) found that most participants were aware of NAM and held positive 

associations with the practice, particularly in relation to decision-making for urban 

areas.  Stern (2018) refers to relative advantage as the “likely benefit of the new 

practice outweighs the costs and exceeds the value of current practices” (p. 189). The 

relative advantage of NAM that may be perceived by the participants is an important 

factor to understanding how and why governance actors have chosen to adopt NAM as 

a framework for their ES activities. Rogers (2003) defines a ‘social system’ as “a set of 

interrelated units that are engaged in joint problem solving to accomplish a common 

goal” (p. 37); in this context it is referred to as the interrelation between those who are 

associated with NAM. The communities involved in NAM operate within their own social 

systems and have chosen to use this approach to help them address a variety of local 

concerns. The decision to adopt NAM may lead to impacts within governing, as this 

approach encourages adjustments to how communities make decisions relevant to their 

surrounding ecosystems. Within the beginning stages of governance, Kooiman (2003) 

asserts that identifying ‘pockets of tensions’ is integral to efforts where actors are 

attempting to find solutions to collective problems. Similarly, Stern (2018) refers to 
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compatibility as being a state where “the new practice does not conflict with dominant 

social norms, personal norms, past experiences, or the needs of the adopter” (p. 

189). Rogers (2003) identified compatibility as being one of the perceptions that impacts 

the adoption of an innovation.  Roger’s Diffusion of Innovations theory and Kooiman’s 

theory on Governance are therefore helpful for exploring a variety of perspectives held 

by the participants in relation to NAM.  

 

Methods  

This research was conducted through a constructionist lens (Burr, 2003) and an 

interpretivist approach (Stake, 1995; Guest et al., 2012). The study was guided by a 

theoretical framework using the Diffusion of Innovations Theory (Rogers, 2003; Stern, 

2018); to assist with interpretation, this research refers to theory on governance, as 

defined by (Kooiman, 2003). Local governments who were identified as being involved 

in NAM were invited to participate. As a group, NAM practitioners may span across 

various fields, sectors and organizations. This research only provides a glimpse of the 

diversity of the professional backgrounds that may be involved with NAM in Atlantic 

Canada; Currently no detailed information could be found that explores the 

characteristics of this particular group in detail, therefore snowball sampling was used 

to identify members of this population.  Primary data was collected through 23 key 

informant interviews with 11 local government officials and 12 non-government 

organization representatives referred to by using a snowball sampling approach 

(Penrod, 2003; Bickman & Rog, 2009).  Local government participants were purposively 

selected based on their involvement and proximity to the natural asset management 

approach that is being employed within these local government jurisdictions. 

Community participants were identified by government participants as being either 

directly or indirectly involved with natural asset management in these local areas. 

The participants interviewed for this research identified a wide range of societal groups 

which they communicate and collaborate with in NAM-associated activities as part of 

their ‘social systems’ (see chapter 5); the two groups involved as participants in this 
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research were local government staff and community organization representatives 

(primarily ENGOs). The eligibility to participate was broadly based on the participants' 

interest in discussing NAM and their experiences and/or association with NAM. 

Government participants were eligible to participate if they held experiences or 

association with NAM through their professional role; these participants occupied a 

variety of positions working for local government departments in roles that relate to the 

environment (e.g. managers/ administrators/ coordinators, development officers, 

planners, strategists, municipal parks). Community participants were eligible to 

participate if they had been identified as having been involved with local government in 

association with ‘natural assets’ through their organizational roles; these participants 

currently or previously occupied a variety of positions in association with the 

environment, infrastructure, conservation, and land stewardship (e.g. managers/ 

coordinators/ directors, educators, leaders, specialists). To see more details related to 

participant affiliations in association with the quotes used, please refer to table 4 in 

appendix 5). Participants were provided with options surrounding the use of quotes; this 

research follows the policies outlined by the Tri-Council Policy for Ethical Research on 

Humans and was carried out under the processes of Research Ethics Board of Dalhousie 

University.  

Interviews ranged from 30 to 60 minutes in length and were conducted using a 

semi-structured format (Shackleton et al., 2021). Interviews were conducted virtually 

online using the Microsoft Teams platform between August to December 2023. 

Interviews were auto transcribed through Microsoft Teams and then adjusted for 

accuracy by ear using the audio recordings. Transcripts were imported into NVivo for 

thematic analysis using deductive and inductive coding methods (Linneberg & 

Korsgaard, 2019; Guest et al. 2012). Sandelowski (2001) recommends that qualitative 

researchers avoid the mistake of ‘verbal counting,’ describing this as when researchers 

make implications toward numbers through their language while not providing them. 

Following this recommendation, a scale has been provided to increase increase 
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transparency and assist readers with interpretation where measurements are implied in 

relation to the prevalence of the themes.2 

Top level (parent) codes were generated to organize the overarching themes 

that arose from the participants perspectives as they relate to theory and the research 

questions. The parent codes were used to explore the participants perspectives further 

on what the term ‘natural asset management,’ means to them, and what their 

communication experiences have been surrounding NAM. Deductive codes guided by 

the Diffusion of Innovations theory were used to collect relevant phrases in relation to 

the participants’ perspectives. Inductive themes that arose from this process were 

organized under the six overarching themes (Defining NAM, Relative Advantage, 

Complexity, Observability, Trustworthiness, and Compatibility). Some of the sub-themes 

that arose inductively during the analysis are particularly relevant to governance theory 

(e.g.  organization across communities, tensions, and unfamiliarity). Please see appendix 

7 for detailed descriptions of all the themes.  

   

 Results/Discussion  

Defining NAM 

In their definitions of NAM, participants provided a diverse range of responses for 

how they would describe the term ‘Natural Asset Management.’ The participants' 

views of what NAM means to them may be shaped by many factors; these include, 

but are not limited to, educational and professional backgrounds, organizational 

views, their levels of exposure to NAM, and local contexts. While individuals may 

define this term in close alignment with their own positionality and unique 

viewpoints, participants may also define NAM based directly on the work their 

organization is performing. In other instances, participants provided broader 

definitions of NAM that were less tailored to their own positional context by 

 
2 Verbal Counting Scale: ‘Few,’ ‘rare,’ ‘uncommon’= 1-4 participants; ‘Some,’ ‘sometimes’= 5-9 

participants; ‘Several,’ ‘commonly’= 10-14 participants; ‘Many,’ ‘frequently’= 15-19 participants; 
‘Most,’ ‘prevalent’= 20-23 participants. Due to the methods and interpretations used here, these 
generalizations should be considered as a guide rather than a definitive quantification. 
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comparison. A wide range of definitions for NAM was apparent in the responses of 

both participant groups. Occasionally participants provided unique definitions that 

may be based more on ideological views and hope rather than upon direct 

observations of NAM being conducted in their communities. For instance, one 

community participant who was less familiar with the concept of NAM by 

comparison to others in the study, directly related this concept to the equitable 

distribution of resources. Another participant initially viewed NAM as 

interchangeable with the term ‘natural resource management’ and was unable to 

provide a further definition. The more unique definitions were also apparent in 

instances when participants would assign their own boundaries and specific natural 

asset classes or particular features as being relevant to NAM. For example, while 

some participants perceived natural asset management as only being applied to 

and/or applicable to natural features that have not been designed by humans or in 

‘native’ condition, others would also include nature-based features designed by 

humans such as green spaces, bioswales, and rain gardens as being relevant to NAM 

activities. This ‘general vs. specific’ binary was more obvious in certain responses, 

although this was not always present or clearly discernible. This indicates that actors 

may perceive the NAM approach in a very broad or vague sense or may hold very 

narrow and specific views for the meaning of this term and what is included in this 

practice. Outside of this binary, others may define NAM and its relevant activities 

somewhere in between these two polarized viewpoints. These findings are relevant 

to disparities in views surrounding ES noted by Maund et al. (2020).  

 Due to the wide range of descriptions provided, responses were categorized into 

three broad themes that show the spectrum of views expressed through the 

participants’ definitions of NAM. It is significant to note the distinction between 

these categories, as responses can reveal how individuals may relate to ecosystems 

through their interpretations of the NAM approach. Many participants defined NAM 

through a more anthropocentric lens (i.e. addressing human needs), while some  

defined NAM in ways that explicitly highlighted the conservation and stewardship 
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aspects of NAM (i.e. caring for nature). This polarization was balanced by the 

definitions from a few participants who specifically defined NAM through a socio-

ecological systems lens (i.e. ecosystems focus). The following statement provides an 

example of a definition that closely aligns with the ecosystem focus theme, by 

considering NAM through a socio-ecological lens that includes both nature and 

humans, as well as representing a more specific focus by narrowing in on particular 

methods, features, and areas:  

 

“My understanding of NAM, within the context of municipal parks and open 

space, is that it would be using natural means to preserve or manage spaces. So, 

rather than using engineered structures, it would be looking at using more 

natural ways to achieve that, such as living coastlines, to preserve and maintain 

your assets.” 

          -Trails & Open Space Coordinator 

 Participant #0919 

 

This range of responses is important to consider, such as how practitioners and 

governance actors view and define NAM may have implications for how people advocate 

for the application of this approach. For example, in one instance a government 

participant defined natural asset management and applied this approach exclusively 

through the lens of drinking water supply; this perspective was largely driven by the 

necessity to protect this resource for residents who were reliant upon wells and on-site 

septic. As in this example and others, note that these results do not provide a complete 

picture for the participants’ perspectives on how they may choose to define NAM. When 

participants provided definitions of NAM that were specifically anthropocentric or 

conservation-focused, this would occasionally be followed later in interviews by making 

statements that revealed a more expanded and balanced view of NAM as they reflected 

further. This reflexivity is relevant to a stage in thought referred to as ‘deliberative 

cognition’; this mode involves the overriding of programmed thought toward critical 
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thinking and reflection (DiMaggio, 1997 ctd. in Kooiman, 2003). While the governance 

actors continue to evolve in their knowledge and understanding of NAM, the results 

from these initial descriptive responses provide lessons for organizations moving 

forward as they may seek to refine their definitions and conceptual understanding of 

NAM more collectively.   

  

Relative Advantage 

Most participants made statements indicating they perceived NAM as having a relative 

advantage, with four main subthemes emerging under this code. In the first theme, 

participants viewed NAM as helpful for creating positive advancements in their work 

and/or communities. Several participants perceived NAM as being necessary to 

advancing opportunities to preserve nature in their communities. NAM was also seen by 

participants as helpful for tracking and preventing the loss of habitat and natural areas, 

particularly in relation to climate change impacts and rapid development. Participants 

commonly viewed this approach as vital to advancing planning and development 

processes from an ecological perspective within their communities.   

Second, participants frequently perceived NAM as offering a more desirable 

approach to decision-making in general, particularly regarding development. A few 

participants specifically described NAM as being a more proactive approach by 

comparison to the current and historically reactive decisions made by governments. 

Participants also perceived NAM as offering a more standardized approach to data that 

would improve decision-making across geographic and political scales. People from both 

groups viewed NAM as useful for justifying planning projects and increasing 

opportunities to fund conservation work. These themes around proactivity and 

ecologically sustainable decision-making can be seen in the following comment from a 

government participant:  

 

“We are [in] a province and city that’s growing quite a lot…it’s almost more 

important now to take stock of where these areas are, as they're often one of 
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the areas that would probably come up first, these undeveloped lands where it 

would make sense to build a new subdivision or new commercial area, etc. So, 

it's kind of balancing that need for growth and development with also trying to 

protect and enhance the natural areas we do have.” 

 -Anonymous 

Participant #0808 

 

           

  Rogers (2003) argues that the more individuals perceive an innovation to be 

advantageous, the higher the likelihood will be that its adoption rate occurs rapidly. 

Given that the participants frequently found the NAM approach to provide a relative 

advantage within the context of their current and future practices, this may provide 

some explanation toward the recent trend in Atlantic Canada of local governments 

engaging with this approach.  

Third, the flexible thinking sub-theme emerged from the statements of some 

participants who felt a desire to see a greater sense of creativity and flexibility in the 

way that we think about, understand, and make decisions about nature as a society. 

Participants expressed a sense of need for broad cultural change and increased 

education surrounding nature in general for both the public and decision-makers. Status 

quo approaches and rigid thinking were noted by participants as being a barrier to 

advancing ecologically sustainable management decisions; a willingness to try new 

approaches, be adaptable, and take risks were also noted by participants as being 

important to supporting the learning of communities attempting to use NAM and/or 

nature-based approaches in general. The barrier inherent within ‘status quo’ 

approaches referred to by the participants, is relevant to literature that refers to path 

dependency as a barrier to advancing ES and/or nature-based solutions (e.g. Rahman et 

al., 2021; Kerr et al., 2021), whereas Waylen et al. (2015) asserts that the term ‘sticking 

points’ may be a more accurate term for referring to this problem. This issue is 

referenced within a Canadian-based study on ES, where Kerr et al. (2021) notes the 
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“lack of flexibility to institutionalize ES frameworks” (p. 1870).   It is significant to note 

that participants commonly viewed discussions surrounding NAM as being an avenue to 

assist them with overcoming this barrier of rigid thinking across society and 

organizations; this finding was most apparent within a sub-theme that emerged in 

relation to the mindset surrounding ‘natural assets’ that participants had both 

witnessed in others and experienced themselves. 

The ‘natural asset mindset’ sub-theme emerged from the comments of several 

participants, represented equally by both groups, who described this approach as a new 

way of thinking, discussing, and framing their perspectives on their work, the 

environment, and conservation practices in general. The concept of ‘natural assets’ was 

viewed by these participants as a thought process that provokes conversations across 

disciplines, groups and jurisdictional scales; Some participants directly associated NAM 

as a way of attempting to be more holistic in their collaborative work processes. 

Participants who described successful communication experiences perceived NAM as a 

positive topic that assists them with facilitating conversations across professions, 

government departments and through informal avenues such as sharing success stories 

online. Community programs and events (e.g. ‘No Mow May,’ fire smarting, and 

watershed initiatives) were also noted by government participants as particularly 

important avenues that assist with communication between local government and 

residents about certain aspects of NAM.  One government participant noted that their 

organization now views and protects natural areas differently than they did before 

gaining this new ‘natural asset’ perspective. One community participant experienced 

NAM as a precursor to local governments getting involved with nature-based 

approaches to climate change with their organization, noting that the ‘natural asset’ 

understanding appears to advance government staff knowledge and helps to provide a 

basis for discussions on nature-based solutions. Another community participant noted 

the history of their organization, describing the origins as beginning from a singular 

‘natural asset’ lens in the early 1900s, and eventually evolving up to an ecosystem 

approach. These examples reveal how the ‘natural asset’ mindset may be an influential 
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factor that contributes toward organizations communication and collective efforts in 

acting to protect ecosystems:   

 

“I think that the natural assets [concept] is bringing  the industry and  the 

conservation mindsets together to approach it [climate change] from that 

perspective. And I think that it's bringing together different industries, combining 

them, or at least deepening the conservation industries understanding of more 

technical things” 

-Executive Director 

 Participant #1207 

 

From this common experience that several of the participants share surrounding a 

‘natural asset’ mindset, we can see that as the idea of NAM diffuses between societal 

groups in Atlantic Canada, this concept is influencing their discussions and learning in 

relation to their work and nature in general. The concept of NAM appears to be assisting 

the participants with overcoming some of the barriers previously noted in ES research 

regarding communication difficulties referred to by (Nahlik et al., 2012; Kerr et al., 

2021). These findings demonstrate that these participants experience the ‘natural asset’ 

mindset as helpful towards breaking down barriers related to siloes and struggles with 

interdisciplinary communication within certain contexts. 

 

Complexity  

Three subthemes arose that are significant to the complexity of the NAM approach: 

general communication challenges, NAM terminology, and difficulties with 

understanding the NAM methods and/or tools. Within the general communication 

challenges sub-theme, some community participants noted difficulties in developing 

and maintaining consistent pathways of communication with other organizations 

(including their local governments) to discuss NAM and nature-based solutions. 

Participants sometimes noted a general lack of understanding about NAM, natural 
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processes, and ecosystem services as a barrier to effective public communication about 

NAM; a lack of understanding across society was also noted by a few participants in 

relation to economic valuation and municipal processes as being a communication 

barrier for NAM. In a few instances, participants perceived that a general disinterest in 

society makes it more challenging to gain attention and facilitate communication about 

NAM through public discourse and media. Several of the communication challenges 

noted by participants mirror the results commonly noted in ES literature, such as, siloes 

(Hysing, 2021), differences in understanding across professional fields and education 

backgrounds (Ferraro & Failler, 2022; Wüstemann et al., 2017), limited capacity, and 

staff turnover (Kerr et al. 2021).  

  Although NAM terminology was more often viewed by participants as being 

beneficial for communication across societal sectors, the NAM terminology sub-theme 

also highlights the participants concerns for how inaccessible language can potentially 

hinder communication between certain groups. While participants may regularly use 

the term ‘natural asset,’ they may also use other terms that are more well-known or 

accessible, depending on the audience or situation. Participant statements would 

sometimes indicate switches in their use of terminology in their daily practice; this 

tendency of switching terms mid-sentence was also found in interview statements. This 

may indicate that these participants perceived the terms ‘natural asset’ and ‘natural 

asset management’ as somewhat interchangeable with other more commonly used 

terminology associated with nature-based approaches and environmental management.  

In a few instances, differences in understanding surrounding terminology appears to 

have dissuaded practitioners from using NAM terminology in their public 

communications. While one community participant described NAM as a shared term 

that can assist with streamlining communication, participants also viewed NAM 

terminology as technical jargon that requires additional effort in explaining to diverse 

audiences. In one instance, this struggle prompted a municipality to re-consider and 

simplify their communication strategy:  
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“So that was the big red flag of, well, if the journalist can't write a story to 

communicate this, I think we're going to have to backtrack and think about the 

language we use when we talk about natural assets.” 

 

-Environmental Strategist 

   Participant  #1027  

 

 

In contrast to the views demonstrating how NAM can assist practitioners with 

communication through a similar mindset and vocabulary, this theme demonstrates 

that NAM terminology can also create a barrier in public communication efforts. In 

addressing social-political issues, Kooiman (2003) asserts that “the media play an 

important role in offering the widest possible range of interpretive frames for these 

discussions” (p. 39). While these conversations are occurring within the public sphere to 

some degree (see: Russell, 2021), a wider societal discussion on this topic appears to be 

limited within these Atlantic Canadian local contexts. The communication challenges 

identified here by the participants are important factors that contribute toward this 

issue. The issue of limited public discourse is also relevant to the potential outcomes of 

NAM, as Rogers (2003) warns that change agents generally introduce innovations into 

systems with the assumption that its consequences will be desirable, however, research 

has shown that it is common for future impacts that are undesirable and unanticipated 

to also occur. The implications of NAM terminology were viewed as significant; some 

participants perceived the term ‘natural asset’ to be instrumental in influencing societal 

perspectives on nature and communicating across groups to support conservation, 

while a few participants found the colonial and capitalist associations with ‘asset’ 

related terms to be off-putting. One of these participants, who was strongly supportive 

of the NAM approach, suggested the potential to adjust language surrounding NAM to 

be more inclusive of diverse worldviews. The issues surrounding NAM terminology are 

complex, particularly when participants recognize the concerns and choose to use the 



59 
 

NAM terminology as needed for communication. This decision may be potentially 

explained by the candidness of one community participant who asserted that despite 

such deterrents, they viewed this terminology as necessary to communicate the 

significance of protecting nature while operating under hegemonic systems and in 

scenarios where decision-makers are less easily swayed by intrinsic values. With all of 

this in mind, perspectives surrounding the terminology of NAM itself raises moral issues 

within the realm of governance, even within the views of governance actors who find its 

use to be helpful for advancing the protection of ecosystems. The terminology is 

therefore important to consider in future discussions, as proponents of this approach 

seek to improve communication surrounding NAM while also striving to be more 

inclusive in their approaches. It is important to note that the methods used in this 

research limit the perspectives included in the results. During recruitment, attempts 

were made to reach a wider range of groups. Due to the interest and availability of 

potential recruits, as well as the capacity of organizations and the primary researcher, a 

less diverse range of participants were included in this research. 

In the final subtheme related to complexity, several participants made 

comments regarding the generally complex methods of NAM; seven people directly 

shared about their difficulties with fully understanding the NAM approach. A few 

participants were perplexed by the process of economic valuation, noting that they 

were uncertain how to approach it, or doubting whether or not it actually works. Some 

community participants noted the time consuming and labour intensive aspects of data 

collection and analysis as being a barrier to NAM.  On rare occasions, participants made 

direct remarks about the NAM tools; A few government participants noted that the 

dashboards and NAM tools available to them are not currently being used, while others 

noted that their existing tools and the NAM inventory dashboards were useable and 

helpful in their work. The primary reasons cited for the lack of use of NAM 

tools/methods include uncertainty for how to use the tools effectively, and a general 

sense of comfort derived from the use of GIS layers developed in-house.  Despite the 
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apparent struggle to fully understand this approach, participants in this theme 

expressed excitement and interest for continued learning.  

The struggles with fully understanding NAM methods may partially explain why 

statements directly relevant to trialability were rarely mentioned. Participants who had 

the opportunity to be involved in the NAI inventory projects would occasionally note 

their appreciation for the experience of receiving help with beginning their NAM 

journey, which was seen as being financially affordable to them.  The main topic 

observed in these participants' statements was the limitations that constrain their 

ability to conduct implementation trials. These limitations were noted to take different 

forms, such as, funding access, liability concerns, and the physical terrain of project 

sites. How participants choose to define NAM and its applications may also impact their 

perceptions of what constitutes an appropriate scenario wherein they could conduct 

trial runs of this approach. Rogers (2003) notes that trialability assists with learning 

through practice. Therefore, the limited experience with trials noted by participants is 

an important aspect that impacts their understanding of NAM.  

 

Observability 

Statements relevant to the observability of NAM were predominantly made by 

community participants. One government participant noted that they had not seen 

NAM cause anything to occur in their municipality, while others expressed enthusiasm 

over the wide range of all the ‘natural asset’ related projects they had either observed 

or have been involved with through their work as local government staff. Here, the 

question comes to mind whether these participants viewed the projects as being a 

direct result of NAM practice, or if these projects might have been carried out regardless 

of NAM being adopted by these government organizations; this question became too 

complex to answer definitively through the analysis. A few of the community 

participants reported seeing positive results occurring in association with NAM projects 

within their own community or in other, occasionally distant, locations. Four community 

participants made direct statements that revealed a general lack of opportunity to 
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observe the results of NAM within their own communities. Some community 

participants were unaware of what their local government is doing in relation to NAM, 

while others perceived that NAM data is not being used effectively or to its full potential 

in their communities.  

 

The sub-theme of ‘unfamiliarity’ that arose inductively is significant to the overall 

observability of NAM in these contexts.  Out of the 23 participants, eleven described 

feeling a general lack of familiarity with NAM, with eight of these being community 

participants. Statements within this theme included primarily community participants 

who described not being involved enough with NAM to fully understand this approach:  

 

“I love the idea and I love what I've seen so far, but then, I think it comes back to 

my current lack of understanding where I just don't know the specific details of 

what natural asset management really looks like.” 

-Watershed Group Coordinator 

Participant #1012 

 

Given how recent the newly adopted process of NAM is to these local areas, a few 

community participants noted that they had not yet fully formed their opinions 

regarding what concerns they might have for this approach. The government 

participants who expressed unfamiliarity with NAM referred to it as a new concept for 

which they are still forming their understanding of in relation to their operations.  

Kooiman (2003) asserts that governance actors form images of what they are governing, 

which can include a range of information, such as “wishes, goals, hypotheses, theories, 

convictions...” (p.29). It appears that the majority of the participants are still in the early 

process of forming their images of NAM. This is particularly important when considering 

that community participants were more likely to express their unfamiliarity with this 

approach. While the findings reveal a range of experiences in relation to the participants 

opportunities to observe NAM; this theme demonstrates that observing NAM was a less 
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common experience for community participants.  Stern (2018) defines observability as a 

state where “there is opportunity to easily observe the results of the practice, either 

through demonstration or observing neighbours” (p.190).  Observing an innovation is 

noted to be an important factor impacting its adoption rate and communication about it 

(Rogers, 2003). It is therefore important to consider how the currently limited 

observations may impact community perceptions and governance processes 

surrounding NAM in Atlantic Canada. 

 

Trustworthiness  

Similar to the unfamiliarity theme, several participants (primarily from the community 

group) expressed a general uncertainty surrounding the trustworthiness of current NAM 

processes. Many of these concerns circled around some doubt in the accuracy of the 

raw information derived from provincial datasets used in NAM analyses. Due to the 

time-consuming nature of data collection and analysis across vast landscapes, these 

participants were weary of the inherent risks surrounding misled decisions that could be 

based on information that is out of date and containing gaps. Similar to the community 

participants who expressed the need for ‘eyes on the ground level,’ a few government 

participants noted ground truthing as being an important step needed to supplement 

the desktop assessments of data for NAM. Due to potential risks, participants also 

expressed a desire to see caution exercised in the use of economic valuations. These 

statements regarding trust in data processes are intrinsically linked to the concerns 

previously noted in the complexity theme, and can be understood through the following 

participant’s reflection on this issue: 

 

“We always want to be humble in the face of models and assessments that we 

have chosen to do based on the available information; there’s a certain amount 

of uncertainty.” 

-Anonymous 

Participant #1210 
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 Uncertainty in the data may also deter public communication efforts, as this lack of 

confidence was noted by one government participant as being a hindrance to beginning 

discussions with the public on this topic; in such instances practitioners may opt to wait 

until they feel more certainty in the NAM approach. Participants also wanted to ensure 

that NAM practitioners would approach decisions and interpretations of the data 

holistically; concerns were noted surrounding the risks of assumptions and the 

expressed need to consider the scope and direction of decision-making through NAM as 

a practice. As noted earlier, Rogers (2003) refers to occurrences where desirable and 

undesirable consequences have arisen from innovations; the findings within this theme 

show that the participants are reflecting on the potential for negative impacts, which 

contributes toward actions that cautiously approach and slowly include NAM within 

their practices.   

 

Compatibility   

Responses relevant to compatibility were organized in three emergent themes: 

tensions, organization across communities, and complimentary aspects. Participants 

revealed several tensions that may limit their ability to adopt NAM into their daily 

practices as a long-term decision. One of the main tensions identified was the potential 

for clashing views and common issues that may arise from upsetting the status quo. 

Competing views over land management practices across property lines and 

jurisdictions were also noted as areas of tension. With perspectives similar to those 

shared in the NAM terminology theme, five participants were particularly cautious of 

the underlying values of the NAM, viewing it as an approach that aligns itself with 

colonial and capitalist ways of thinking, especially in relation to views on land ownership 

and the economic valuation of nature. Although some participants held these concerns, 

they also counteracted these statements by strongly supporting the NAM approach 

within their interview responses. By contrast, seven participants specifically highlighted 
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economic valuation as a critical step in NAM to advance the protection of nature during 

land-use decision-making processes. Other participants did not mention economic 

valuation, perhaps due to being less aware of it, or choosing to avoid discussing this 

complicated topic altogether. The diverse and sometimes contradictory perspectives 

shared in these statements are reflective of the scholarly debates on ES that have been 

occurring for decades. For example, Pritchard, Folke and Gunderson (2000) caution that 

decision makers may incorrectly assume that the results of economic valuation are 

objective within cost-benefit analyses. Within the trustworthiness theme in particular, it 

can be seen that governance actors can hold cautious perspectives toward NAM.  

  Other tensions over diverging viewpoints were brought up by some participants 

who were unsure if overall ‘buy-in’ for NAM will occur within their communities and 

organizations. Dissonance between staff departments and council regarding NAM were 

noted by a few participants as an area where tensions can potentially arise. A small sub-

theme that arose within this category was ‘misconceptions surrounding nature,’ 

characterized by statements regarding humans dislike for natural ‘unruly’ spaces in 

favor of ‘tidy’ green spaces. Some participants noted this as a barrier for implementing 

NAM fully into practice, as conflict can arise between departments, organizations, and 

the public where a general lack of understanding is held for the value of these types of 

natural areas. These participants experiences recount how different levels of awareness 

about nature across organizations can create issues with miscommunication involving 

maintenance procedures, making it difficult to see through the full long-term benefits of 

their nature-based projects in some cases. Tensions surrounding the maintenance of 

public spaces were also a concern in relation to issues with invasive species, public 

safety, and the lack of organizational capacity at the ground-level to appropriately care 

for areas with increased vegetation. Participants in this theme expressed how a lack of 

unification in understanding about nature within government culture, and society in a 

broader sense, is a significant constraint to adjusting procedures. These participants 

strongly emphasized the need for having clearer lines of communication established in 

local jurisdictions to resolve some of these areas of tension. Kooiman (2003) notes that 
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while various interests will result in situations where tensions arise, “the clashes are 

part of the problem and solution space” (p. 143) of governance. The tensions identified 

here by the participants experiences and perspectives therefore represent an important 

step toward collective problem-solving in relation to NAM. It should be noted that the 

results presented here are limited to the perspectives shared; the majority of the 

participants were positioned in environmental and conservation-based roles, however, 

some participants come from planning, management, development, and engineering 

backgrounds.  

The sub-theme of ‘organization across communities’ emerged from the 

statements of several participants; organization across jurisdictional levels and 

geographic scales was an important factor that participants viewed as integral to the 

compatibility of the NAM approach in their communities and organizations. Several 

participants noted the importance of alignment across municipal departments, between 

different levels of government, and community actors as being crucial to the future 

success of NAM. The importance of having ‘eyes on the ground level’ was emphasized 

by three community participants, as those who spend time in nature regularly hold 

unique perspectives and are essential to environmental monitoring processes; these 

participants highlighted the importance of involving various community groups early on 

in conservation, restoration, and decision-making surrounding ecosystems. Participants 

from both groups stressed that support from different levels of government is also 

needed to assist with their efforts in this area. For NAM to be truly effective, statements 

from this theme emphasized the need for policy and operational roles to be reformed to 

facilitate better cooperation across government and society.  

Relevant to organization across communities were the desires expressed by 

several participants to see the direction of NAM explored more meaningfully within 

their communities; these statements were marked by a general sense that NAM is 

lacking direction. Elements of this theme were found to carry through all of the sub-

themes associated with compatibility, making it particularly relevant. These participants 

perceived NAM as requiring a more clearly directed focus toward its intent and 
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organization within the communities who are adopting this approach. Community 

participants noted a desire to see more educational resources being shared across 

communities to assist with NAM activities. Current resources may be scattered across 

different locations, leaving practitioners who wish to advance this approach feeling 

unsure where to look for certain information when needed. These participants also 

expressed a desire for increased engagement and community inclusion in NAM, while 

stressing the need for direction and support in general from higher levels (e.g. provincial 

governments). This finding is consistent with Canadian-based research on ES 

frameworks, as Kerr et al. (2021) noted the voluntary nature and lack of mandates 

surrounding ES as a barrier for local government staff to implement these types of 

initiatives. These participants recognize through their lived experiences that the 

direction of NAM may fluctuate based on local context, immediate priorities, and the 

worldviews of practitioners. This theme is particularly significant to the potential future 

of governance involving NAM, promoting social equity, and collective learning in this 

practice.  An additional small sub-theme arose when four of the participants noted their 

desire to see practitioners operating from a Western perspective grow a deeper 

understanding through the inclusion of viewpoints from Indigenous communities. The 

importance of relationship building and a desire for increased understanding and 

collaboration in ecological work was expressed within these participants' statements. 

The Indigenous community inclusion theme is also relevant to the flexible thinking 

theme noted earlier, as it reveals those participants willingness to expand their views on 

nature through a different lens. Although this topic was less commonly mentioned, the 

inclusion of Indigenous communities in conversations surrounding NAM is significant for 

practitioners to address. The recognition of diversity is an important quality within 

governance and governing (Kooiman, 1993). Rogers (2003) notes that understanding 

Indigenous knowledge and other existing knowledge systems has shown to be 

important to the success of introducing new innovations; ignoring this can lead to 

potential adopters perceiving an innovation as incompatible. Similarly, Maund et al. 

(2020) asserts that differences in values and perspectives between ‘experts’ and the 
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public need to be included in ES frameworks and decision-making processes to increase 

societal support and the effectiveness of these approaches.  

In statements where several participants found NAM to be particularly 

compatible to their regular practices, the ‘complimentary aspects of NAM’ sub-theme 

arose. These participants described NAM as complimentary to their work and the 

ecosystem related activities that they have been involved in both now and prior to the 

NAM approach being introduced. These government participants viewed NAM as a 

useful approach to integrate into their decisions surrounding land use and planning; 

these participants noted that they are at the stage of discussing NAM theoretically 

within the context of their work roles and upcoming projects, while others found that 

the inventory data and the ‘mindset’ associated with NAM was already beginning to 

assist municipal decision-making on a somewhat regular basis.  

A few community participants specifically noted that the work they perform in 

their organizational roles aligns well with the NAM approach, particularly within the 

realm of community-government collaboration and planning. The participants 

statements demonstrate how community groups and non-government organizations 

are highly instrumental in a range of activities relevant to NAM, such as, data collection 

and monitoring, habitat mapping and protection, restoration activities, and assisting 

with the development of environmental policies and plans. These community 

participants note that their experience makes them particularly well-suited to being 

involved with NAM at local and regional scales. The potential for future uses of NAM 

was also a popular topic; participants anticipated a wide range of opportunities where 

NAM could be used in the future to advance their work, such as, tracking vegetation loss 

across landscapes, public communication, policy development, supporting species 

through habitat resiliency, climate change adaptation, natural infrastructure projects, 

and obtaining funds for nature-based projects.  Scholars point to the significance of ES 

concepts fitting within the existing structures of institutions (Hysing, 2021; Gómez-

Baggethun et al., 2010). Compatibility is an important factor to consider in relation to ES 

frameworks, as Rogers (2003) notes that innovations which are perceived as 
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incompatible will be slowed in their rate of adoption. Within this theme, several 

participants have identified a variety of ways for which they perceive NAM to be 

compatible within their current and future practices to advance the preservation of 

ecosystems in their local areas and beyond.  

 

Conclusion 

The results of this research demonstrate a variety of perspectives from governance 

actors in Atlantic Canada surrounding the recently emerging practice of natural asset 

management. Positive associations toward NAM are particularly evident within the 

relative advantage and compatibility themes.  Compatibility and relative advantage are 

especially significant to impacting the rate of adoption for an innovation (Rogers, 2003); 

this may account for why the participants have adopted NAM and continue to maintain 

a positive outlook for this approach, despite the struggles they are currently describing 

with NAM in relation to complexity, trialability, and observability.  Recall, struggles in 

communication are an important factor that impacts the implementation of ES 

frameworks (Kerr et al., 2021, Hysing, 2021). The ‘natural asset mindset’ theme 

demonstrates the communication successes shared by participants; NAM has been 

assisting theses practitioners to push through some common communication barriers, 

such as siloes and interdisciplinary communication. 

It is important to note that the participants were consistently supportive of this 

approach when asked directly if they considered NAM to be necessary (see chapter 5); 

this is significant when considering the contrary experiences described by these 

participants. The issues identified by participants, particularly within the themes 

surrounding unfamiliarity, complexity, tensions, and trustworthiness, are important to 

consider for their potential impacts to the overall longevity of the NAM approach within 

these local contexts. The findings presented suggest that there is a need for increased 

understanding, inclusion, and communication between Atlantic Canadian governance 

actors in relation to NAM. Within the context of the communities involved, I argue here 

that what matters most are not only the values and norms of the adopters and 
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members of the current ‘social systems’ involved with NAM, but also those not involved 

who may be impacted by the adjustment of decision-making processes. Within the 

diversity of values related to ecosystem governance, Baird et al. (2022) choose to 

“include non-humans, extending agency to animals and landscapes” (p. xix). In 

governance related to NAM, I would also include non-human species within the 

description of ‘communities’ here as well.  It is recommended that future studies on 

NAM in Atlantic Canada seek to gain perspectives from other diverse groups, 

organizations, and individuals regarding this approach. It is also important to consider 

that Atlantic Canadian governance actors are in the early stages of the NAM process, 

having only begun developing images in their minds for the potential of NAM. Kooiman 

(1993) asserts that to represent the diversity of meanings in relation to social-political 

questions and the formation of governing images, it is necessary for the different levels 

of actors to use an “interactive communication and decision-making process” (p. 46 ). 

The range of NAM definitions generated from interviews also reveals that this concept is 

not well-defined; NAM can be represented through a diversity of perspectives. 

Organizations may consider communicating with diverse groups about NAM, whilst 

developing their own definitions of NAM to clearly reflect their purpose, vision, and 

intent for this practice. 
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CHAPTER 5: RESULTS PAPER 2 
 

   
 

Title: Natural Asset Management in Atlantic Canada:  Exploring governance, 

communication and nature-based climate adaption in policy and practice   

    

Abstract    

Natural Asset Management (NAM) is an approach to ecosystem services that has 

been developing in international contexts; the advancement of NAM across Canada over 

the past decade has led to the recent growth of this approach being used within the 

Atlantic Provinces. This study explores the early experiences of governance actors  

associated to NAM through the lens of their work related to ecosystems and climate 

adaptation situated in Atlantic Canada. Local government and community participants 

were sought for their experiences in relation to NAM.  The findings indicate that an 

interrelationship exists between NAM and the ecosystem-based approaches to address 

climate change that participants regularly engage in; NAM is a factor that is both 

influential toward and supported by the nature-based climate action and policies carried 

out by governance actors. Despite frequently expressed support for the NAM approach, 

the communication behaviors of participants reveal that governance actors were more 

likely to discuss nature-based topics in a broad sense with the public and other affected 

groups. NAM was found to be less well understood or communicated through the lens 

of governance and decision-making surrounding ecosystems.     

  

Keywords   

Natural Asset Management, Ecosystem Governance, Community-Government 

collaboration, Nature-based solutions, Climate change      

   

Introduction  

Ecosystem services (ES) approaches are linked to a wide variety of community benefits 

in association with resilience to climate change and biodiversity (Wüstemann et al., 
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2017; Short et al., 2019, Denjean et al., 2017). Ecosystem services (ES) have been 

broadly defined as “the benefits that people obtain from ecosystems” (MA, 2005, p. V). 

The MA (2005) notes that ES can include a wide range of services, such as regulating 

(e.g. climate control), cultural (e.g. spiritual), provisioning (e.g. water) and supporting 

(e.g. the cycling of nutrients). Due to inconsistencies with a variety of definitions and 

terms associated with ES, Nahlik et al. (2012) asserts that this concept has been 

hindered from practical applications, and that a more collective approach is necessary 

to advance the ES concept. Communication difficulties are identified as barrier to the 

implementation of ES (Short et al., 2019; Kerr et al., 2021; Nahlik et al. 2012); Hysing 

(2021) notes the complexity of ES as a limitation that challenges the ability for broader 

public communication surrounding this concept. Various approaches to ES exist, as 

Maund et al. (2020) note the increase of ES frameworks that emerged following the 

release of the Millenium Ecosystem Assessment. Ghofrani et al. (2017) refer to Blue-

Green Infrastructure (BGI) as “an interconnected network of natural and designed 

landscape components, including water bodies and green and open spaces which 

provide multiple functions” (p.15). Natural Asset Management (NAM) is an approach to 

environmental management that considers natural systems as assets that “contribute to 

the provision of one or more services that are required for the health, wellbeing, and 

long-term sustainability of a community and its residents” (O’Neill, 2018, p. 33). While 

similar to other approaches such BGI and natural capital accounting, NAM applies 

specific terminology and approaches traditionally used for the asset management of 

engineered assets. In recognition of this shifting approach to environmental 

management in certain Canadian communities, it is vital to consider how these 

advancements may be influencing the local contexts of ecosystem governance and 

nature-based climate adaptation where the NAM approach has been adopted. 

Dynamics, complexity, and diversity are noted by Kooiman (1993) as important 

governance concepts in relation to interactions that occur between private and public 

sectors. This research explores the activities and communications of NAM actors to gain 

a deeper understanding of their experiences with this innovation in relation to these 
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governance concepts. While the experiences explored here are shared from within the 

Atlantic Canadian context, some aspects of these findings may also be relevant to other 

political and geographic contexts where NAM is being undertaken. The following three 

research questions are explored within this article: 1. What problems and opportunities 

do the governance actors seek to address through NAM?  2. How are the governance 

actors communicating about NAM?  3. How might the governance actors be using NAM 

to advance climate change adaptation through policy and practice?  

   

Background 

Within the Canadian context, promotion of the NAM approach began to arise more 

prominently in the 2010s when the Natural Assets Initiative (formerly known as the 

municipal natural assets initiative) began to develop. Following advancements with 

NAM in areas such as storm water management services in the Town of Gibsons, British 

Columbia, a multi-stakeholder meeting in 2015 led to the decision to launch the Natural 

Assets Initiative (Town of Gibsons, 2017).  Within Atlantic Canada, a minimum of 18 

local governments were reported by Eyquem et al. in 2022 to be engaged in NAM 

activities. Based on a compilation of sources, 25 Atlantic Canadian local jurisdictions at 

minimum are now estimated to be involved in the NAM approach; this includes those 

who have adopted this approach through NAI or have taken different avenues (Eyquem 

et al., 2022; City of Dieppe & KPMG, 2021; NAI, 2023; 2024; Town of Mahone Bay, 2022; 

Eastern Charlotte Waterways & Town of Saint Andrews, 2019). As governance actors 

attempt to address climate issues that pose serious risks for the health, well-being, and 

safety of populations, it is vital for communities to adopt inclusive approaches for 

determining solutions to such problems. Theories on governance and the diffusion of 

innovations can assist with navigating societal discourse surrounding various 

frameworks and approaches to ES and socio-political issues. First-order governance is 

defined by Kooiman (2003) as a stage where governing actors attempt to address 

problems and generate opportunities in their daily practices; within the ‘problem and 

solution space’ governing actors experience tensions while considering potential options 
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to address socio-political problems. Similar attention is paid to these influential factors 

within Diffusion Theory studies, Stern (2018) refers to such aspects as the ‘felt needs’ 

and problems experienced by actors within social networks. Exploring these issues are 

therefore relevant to understanding how participants may relate to and use the NAM 

approach to address community needs and concerns.  When considering the dynamics 

surrounding these types of societal needs (i.e addressing social-political issues) through 

the lens of governance, communication is a critical factor to consider; Kooiman (1993) 

identifies interactive communication and decision-making at various levels as an 

important part of the governing process. Holzer, Baird, and Hickey (2022) note that 

communicating effectively is a key factor to increasing the diversity in perspectives 

within ecological decision-making. Communication is also featured in Diffusion of 

Innovations theory as an important factor to social change; Rogers (2003) describes 

communication channels as being one of the main elements integral to the process of 

innovations diffusing across social systems. Depending on the context of how people 

learn about new ideas (i.e the communication sources or channels) this can have an 

impact on peoples’ interpretations of messages and whether they receive them (Stern, 

2018). To explore themes surrounding the governance actors’ experiences with the 

NAM approach as they strive to provide solutions to socio-political issues (e.g. climate-

related issues), a governance lens is used in this research to help provide insights. 

Kooiman (1993) refers to ‘dynamics’ as a “composition of forces” (p.37) that can 

influence patterns in systems (e.g. social, natural, and technological forces). Kooiman 

(1993) asserts that to understand the dynamics of socio-political systems it is necessary 

to gain insight into the interactions that occur, which are distinguished by three forms 

as: interferences, interplays, and interventions. In defining these three types of 

interactions, Kooiman (1993) refers these as basic patterns, organized (formal) patterns, 

and organized (directed) patterns, respectively. The ways in which governance actors 

are engaging in activities and communication surrounding NAM therefore provides 

insight through a deeper understanding of such interactions.  
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Methods     

This research draws upon governance theory (Kooiman, 2003) and diffusion of 

innovations (DOI) theory (Rogers, 2003) to help understand and interpret the 

participants' perceptions and experiences with NAM. The philosophical approach has 

been guided by a constructionist/interpretivist lens (Burr, 2003; Stake, 1995; Guest et 

al., 2012). The materials for this research are 23 key informant interviews and 19 public 

documents (plans, bylaws, reports, and program materials). The collected documents 

were published within the date range of 2019-2023. Most of the documents were 

created by local governments, with the exception of four documents that were created 

by NGOs or consulting firms, often in consultation with community members and local 

governments. During the recruitment stage, a snowball sampling approach was used to 

identify potential interviewees (Penrod, 2003; Bickman & Rog, 2009); Atlantic Canadian 

local governments found to be involved in natural asset management were contacted 

and invited to participate in interviews. Government participants were asked to provide 

lists of contacts in writing and/or verbally to identify other actors whom they associate 

with regarding natural assets. Ten representatives from local government (including one 

representative from a regional service commission), and twelve participants from 

community organizations were interviewed. The local government participants are 

associated with (at minimum) eight local jurisdictions located in four Atlantic Canadian 

provinces, with the communities ranging from rural to large cities. Broad eligibility 

criteria were developed, based primarily on participants’ experience and/or association 

with NAM. Government participants held experiences or associations with NAM in their 

roles; these participants were typically involved through environmental aspects of their 

work. Community participants were identified for their involvement with ‘natural assets’ 

in association with local government; these participants typically were involved with 

community organizations in roles and/or projects relevant to the environment and 

conservation.  

This research follows the policies outlined by the Tri-Council Policy for Ethical 

Research on Humans and was carried out under the processes of Research Ethics Board 
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of Dalhousie University; participants were provided with options surrounding the use of 

quotes. Interviews were conducted via Microsoft Teams between August to December 

2023. A semi-structured format (Shackleton et al., 2021) was used for interviews ranging 

from 30 to 60 minutes. Auto-transcribed transcripts were adjusted for accuracy while 

listening to audio recordings. Methods suggested and referred to by Bowen (2009) were 

used in the document analysis; Bowen (2009) suggests collecting certain types of 

information (e.g. signatures, dates, and authors) within documents; these details were 

collected as part of the document analysis. Interview statements where government 

participants associated NAM as being relevant to programs and/or recent progress in 

policy and plan development were used to select documents for analysis.  

 A customized ‘verbal counting’ scale3 was created to improve transparency for 

the readers during the interpretation of the results. Sandelowski (2001) recommends 

that qualitative researchers avoid ‘verbal counting,’ which is described as using language 

to make implications of numbers without providing those figures. Deductive parent 

codes were developed based on the research questions and organized under three 

overarching themes; Exploring the ‘Problem and Solution Space’ of NAM, Climate-

related practices associated with NAM, and Climate-related policy development 

associated with NAM. Statements surrounding climate-related policies and practices 

were searched for within interview transcripts and the documents as noted by 

participants for being significant to NAM. The ‘communication channels’ deductive code 

was derived from DOI theory by Rogers (2003). To better understand how participants 

may perceive NAM as a solution to assist with socio-political issues, their responses 

were analyzed from the following interview question, “Is NAM needed? If yes, how/why 

is NAM needed? If not, why is it not needed?” Statements were then coded to generate 

sub-themes that arose inductively from the text and transcripts were thematically 

analyzed in NVivo, using deductive and inductive coding methods (Guest et al., 2012).  

 
3 Verbal Counting Scale: ‘Few,’ ‘rare,’ ‘uncommon’= 1-4 participants; ‘Some,’ ‘sometimes’= 5-9 

participants; ‘Several,’ ‘commonly’= 10-14 participants; ‘Many,’ ‘frequently’= 15-19 participants; 
‘Most,’ ‘prevalent’= 20-23 participants. Due to the methods and interpretations used here, these 
generalizations should be considered as a guide rather than a definitive quantification. 
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Results/Discussion  

 

Exploring the ‘Problem and Solution Space’ of NAM     

Participants frequently perceived NAM as a necessary approach within their local areas 

and beyond to improve environmental management. Including instances where the 

responses were ambiguous4, these participants expressed support for NAM, especially 

by comparison to conventional approaches.  Participants provided various reasons for 

viewing NAM as necessary to address common community concerns and needs; the 

results were arranged into seven sub-themes. Issues were noted particularly in relation 

to rapid development, the preservation of ecosystems, financial and socio-cultural 

issues, climate change, and the need to improve decision-making and management 

processes surrounding nature and water resources.    

    

Rapid Growth Concerns & Improved decision-making    

Several participants noted their concerns over the rapid pace of development occurring 

in their communities. It should be noted that most of the Atlantic Canadian 

communities that became involved with NAM in recent years have experienced 

population growth between 2016-2021 (see appendix 1). While participants often 

expressed the need for development, this theme emphasized the preference 

participants hold for decision-making to improve sustainability in development. NAM is 

perceived as an approach that may help to balance local and regional development 

decisions by including more data relevant to ecosystem decline.  Participants viewed 

NAM as useful for improving baseline data; this was frequently noted in association with 

the tracking of the loss of habitat and vegetation over time.  Some participants also 

viewed NAM as a method that could increase the perceived value of natural spaces in 

 
4 Ambiguous statements were when participants would describe the benefits of NAM without directly 
stating whether or not they perceived it as necessary, making the responses less clear. One participant did 
clearly state that NAM was not necessarily needed, however, this was followed by referring to NAM as an 
improved method for approaching development decisions. 
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decision-making, with the intended impact of decreasing the need for reactive 

approaches to issues created by conventional development; for example, sustainable 

decisions that increase the resiliency of both natural and engineered infrastructure in 

the long-term was perceived as an advantage of NAM. Participants perceived NAM as an 

approach that may provide a relative advantage to them within their decision-making 

processes, noting the holistic perspective that NAM allows in comparison to 

conventional approaches. The natural asset inventory data and multi-disciplinary 

approach provided through NAM was viewed by participants as highly useful for 

improving development decisions, environmental governance, and planning processes, 

as one participant notes:   

 

“I think it’s important to have the information and to have those natural assets 

not only managed, but catalogued, so decision-makers and residents alike can 

work together to make informed decisions”  

 

-Anonymous 

Participant #1204   

  

This theme is closely tied to the Preservation of Ecosystems theme, characterized by the 

commonly held concerns over ecosystem decline.  A desire to strengthen the health of 

ecosystems by protecting natural spaces and wildlife habitat was viewed as a significant 

need; participants perceived NAM as being an avenue to help address these 

concerns.  NAM is viewed by these participants as being integral to facilitating and 

advancing various actions such as tree preservation and strengthening ecological 

corridors across local landscapes. These concerns also extended to both non-human and 

human species, with participants noting topics such as urban heat island effect, 

improved air and water quality, overall climate resilience, human health, and active 

transportation corridors. The direct socio-economic and cultural impacts of NAM to 

humans were less often discussed; the social benefits of NAM were typically noted as 

providing advantages such as public access to nature and place attachment.  Faivre et al. 
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(2018) highlight ecosystem-based approaches as solutions that are cost-effective while 

providing local areas with social, economic, and environmental benefits. Similarly, 

McVittie et al. (2018) refer to the multiple benefits of ecosystem-based adaptation, 

while also noting that lesser is known regarding the economic impacts and potentially 

negative effects related to these approaches. The themes surrounding decision-making, 

rapid development, and ecosystem preservation mirror this gap in understanding; the 

participants perceive NAM as a solution that helps to address their concerns in these 

areas, however, less appears to be known by the participants surrounding the possibly 

undesirable socio-economic consequences of this approach. 

 

Financial concerns    

One direct advantage specific to humans was expressed by participants who 

perceived NAM as an approach to assist communities with acknowledging the financial 

benefits of ES. Through the application of NAM terminology in conversations regarding 

landscapes, this may influence how people view nature in general following their 

introduction to this concept. This was apparent in comments where participants would 

discuss the ‘natural assets,’ and the need to manage them appropriately for longevity; 

this included a desire to protect natural assets not only for their intangible value, but 

also for the financial savings that a community may reap through decisions to protect 

and enhance nature, as one participant noted:   

 

“Needed? I'm not sure. I think we already have ways of dealing with stormwater 

management so it's not necessarily a need. I think it [NAM] is an alternative 

approach that is a valuable tool to explore as opposed to conventional 

development. I think it’s a way of cost savings to taxpayers and municipalities as 

well as it just being a more environmentally sustainable approach to 

development.” 

 

-Planner 

 Participant #1024   
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Concerns over poor development decisions and their long-term consequences having 

direct financial impacts were noted, such as, damages to built infrastructure relevant to 

loss of vegetative buffers, and the maintenance costs associated with impermeable 

surfaces and hard infrastructure. Participants noted that removing the benefits that 

natural infrastructure provides has financial implications for a community’s built 

infrastructure in the long-term. These financial concerns ranged from the individual (e.g. 

property damage and increased electricity bills) to wider community impacts (e.g. 

environmental disasters being exacerbated though planning and development 

decisions).  Participants viewed the environmentally sustainable development lens 

encouraged through NAM as a solution to assist with balancing these financial impacts 

for communities. Tourism and attracting new residents were some additional areas 

where participants perceived NAM as being a mechanism for advancing their 

community’s financial strategies. Additionally, NAM was viewed as being relevant to 

funding streams for its potential to assist communities with securing finances to 

advance environmental management. These financial benefits noted by the participants 

are consistent with other studies where scholars refer to the cost-effectiveness of 

ecosystem-based approaches (e.g. McVittie et al., 2018; Faivre et al. 2018). While 

financial benefits may occur for some societal groups in association with NAM, the 

trade-offs inherent in the decisions are key to consider.  Pritchard, Folke and Gunderson 

(2000) argue that through economic valuations, particularly when applying cost-benefit 

analysis, decision-makers may assume that this approach is objective.  Therefore, the 

financial benefits highlighted within this theme become vital to consider in relation to 

how future NAM-related projects and funding may impact communities in Atlantic 

Canada and who benefits from these decisions. 

 

Climate Change Concerns & Improved Environmental Management    

Participants often perceived NAM as an approach that helps to address climate impacts 

through ecosystem-based adaptation and mitigation. When describing why they 
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considered NAM to be necessary for their communities, some participants specifically 

noted the climate-related vulnerabilities of both human and non-human species, as well 

as habitat and infrastructure. Sea level rise, erosion, degradation of natural spaces, heat 

waves, wildfires, and flooding were particularly areas of concern that participants 

sought to help lessen impacts from through NAM. Managing climate risks and hazards 

through natural infrastructure and well-maintained ecosystems can help to shelter 

human communities and local economies (Welchel et al., 2018). The NAM approach was 

viewed as useful in relation to climate action planning within communities; these 

participants viewed NAM as an important avenue to help facilitate ecosystem-based 

disaster risk reduction in their local areas and across geographical and political scales: 

 

“It's important to know what is there so that we can take stock of the effects on 

those inventories and be able to respond, whether that's replanting or rebuilding 

things. In many communities natural assets are a really big component of the 

services that are offered to residents and so to help maintain quality of life, and 

especially in the face of climate disaster, being able to meaningfully manage 

those are important...”  

 

-Lilian Barraclough 

  Participant #0921   

 

  

NAM was also perceived by several participants as being needed to improve the 

management of natural features and water resources in general. The cultural block/shift 

subtheme that arose is also relevant to the participants desires to see approaches that 

help to overcome systemic ‘blocks’ that impede improvements in environmental 

management. When discussing current approaches to environmental governance, 

participants in this theme commonly referred to a need to break through cultural and 

institutional barriers to advance efforts for ecosystem management in their daily 
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routines. These perspectives referred to the need for a shift in thinking that would 

facilitate alternative approaches to conventional methods and development decisions. 

Participants also emphasized a need for greater awareness and education across 

government, society, and professions in relation to ecosystems. These participants 

perceived NAM as a necessary approach to help increase understanding and provoke 

changes in attitudes and decisions that impact nature. This theme is relevant to the 

overall complexity of governance processes that is referred to by Kooiman (1993) who 

asserts that complexity can be explored as an operational issue that is relevant to the 

various interactions between “parts and wholes” (p. 39) of systems. The desire and 

perceived need to address socio-ecological issues more holistically through NAM is 

emphasized by the participants in this theme.  

 

Climate-related Practice associated with NAM  

Interview statements reveal that the participants associate NAM with a wide range of 

pre-existing and new activities that their organizations are regularly engaged in relevant 

to nature-based climate adaptation and mitigation. The occurrence of nature-based 

climate adaptation activities was one of the dominant themes that emerged from the 

interviews and documents. Statements from both interviews and documents in the 

climate-related practice code were arranged into six inductive themes: Blue-Green 

Infrastructure Adaptation, Community Inclusion, Risk-based Activities, Managing for 

Resiliency, Value, and Efforts to Organize.    

    

 

Blue-Green Infrastructure Adaptation    

Participants commonly associated NAM with their activities related to blue-green 

infrastructure enhancement. Government methods to protect green infrastructure 

included actions such as encouraging residents to participate in ‘No Mow May’ efforts, 

detailed tree planting programs, and developing new incentives for private wood lot 

owners. Statements in this theme noted general concerns surrounding tree loss, climate 

impacts such as drought, flooding, biodiversity loss, and the need to support pollinators 
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and carbon sequestration efforts. Activities to strengthen and enhance blue-green 

infrastructure were commonly discussed by community participants as being the main 

avenue through which they participate in NAM; these efforts often included projects in 

relation to watersheds, riparian zones, erosion control, and planting. Comments from 

government participants in this theme tended to focus more on topics such as canopy 

growth, natural corridors, enhancing opportunities for pollination, green spaces, and 

climate risks.  Encouraging storm water management through blue-green infrastructure 

was commonly mentioned in interviews and documents. Noted efforts included work 

relevant to wetlands, dykelands, and living shorelines, as well as projects that use 

nature-based solutions (e.g. retention ponds, bioswales, rain gardens). The protection 

and expansion of wetlands was also a common practice noted within documents and 

interviews. One such method referred to by participants was the acquisition of land 

through new purchases and donations to facilitate actions for flood prevention and 

habitat preservation. Some participants also noted coastal protection activities as 

relevant to their NAM efforts. Actions to address coastal erosion and implement natural 

shoreline projects were most often noted in this theme, including a few instances 

involving engagement and seeking community advisement surrounding coastal 

areas. The interactional activities described by the participants provide examples of 

‘interplays,’ described by Kooiman (1993) as formal patterns of interferences that are 

organized between actors and networks. While it is evident that these interplays related 

to ecosystem-based adaptation are occurring, it is less clear how these dynamics are 

being affected by NAM.  

   

Risk-based Activities & Managing for Resiliency    

In addition to focusing on blue-green infrastructure, participants noted 

numerous ecosystem-based activities in association with NAM that they related to 

climate risk reduction in general. Activities to address climate risks and manage for the 

resilience of communities and ecosystems were significant to the participants. 

Participants were likely to associate NAM with nature-based activities that are occurring 
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or being promoted locally to address climate risks. While commentary was made 

regarding goals and long-term planning, participants tended to focus more on present 

activities when discussing climate risks and resiliency; interviewees discussed this topic 

mostly through the lens of existing activities they were aware of or engaged in 

themselves. The risk-based activities were wide ranging, including efforts related to 

invasive species, forest health, watershed management, erosion control, soil health, 

food security, wildfires, flooding, and coastal protection. Within documents, the 

majority of the statements relevant to climate risks were focused upon addressing 

concerns for flooding, food, and water supply, however, a wide range of climate 

concerns were noted in general.    

A relationship between community climate change concerns and discussions 

surrounding NAM was directly identified by some participants as a significant factor 

driving the diffusion of the NAM approach in relation to environmental management in 

their local areas. This is important to consider, as Whelchel et al. (2018) asserts that 

although international recognition has been growing to support the advancement of 

ecosystem-based disaster risk reduction, the majority of countries have not made these 

types of approaches a standardized part of policies and practices to address climate 

risks. Risk-based activities mentioned in documents most relevant to NAM processes 

included actions like natural asset mapping, risk assessments, and the promotion of 

natural asset projects.  A recognized need to enhance climate resilience through NAM 

emerged within four documents, particularly regarding invasive species, tree health, 

food systems, species biodiversity, and flood regulation. While the incorporation of 

climate risks and natural assets directly into formal asset management planning was 

occasionally noted, this type of progress appears to be less common and in nascent 

stages. ‘Risk issues’ are noted by Kooiman (2003), who asserts that risks at both 

individual and structural levels are important to consider in relation to governance. The 

themes surrounding risk and resiliency are primarily considered at a community level, 

with statements more likely to be through the lens of how NAM may lessen risks for 

communities.    



87 
 

    

The ‘Value’ of Natural Assets   

The topic of valuing natural assets in general was sometimes noted in documents; value 

was expressed differently depending on the context of these phrases. Value was 

described regarding a range of values inherent to and irreplaceable within nature, 

including those which cannot be quantified, such as general well-being. These phrases 

typically listed specific ‘ecosystem services’ which were considered to bring great value 

to the communities. Documents showed that a few communities have recently begun to 

engage in or promote the process of quantifying the economic value of natural assets 

within municipal practices. The document findings were reflective of sentiments 

expressed within interviews, showing that those who support this practice tend to 

recognize a wide range of values within nature, including the climate-relevant and 

economic aspects quantified through NAM and other approaches that include 

ES.  Maund et al. (2020) assert that the integration of diverse societal viewpoints into ES 

frameworks is necessary to improving their effectiveness, transparency, and support 

systems.  The concept of values in relation to ES can encompass a broad range of views 

and is often explored in ES research. It is important to consider the diversity of values 

expressed here, as well as the potential limitations to the current conversations 

regarding NAM in Atlantic Canada.  

 

Community Inclusion in NAM  

Collaboration, engagement, and education were the key themes that emerged in 

relation to the inclusion of community in NAM activities; Collaboration was the most 

common activity found to be occurring in climate-based practices associated with 

community inclusion in NAM.  A variety of community-government partnerships were 

noted by participants to involve interrelated work that helps support NAM; these 

projects usually include efforts to enhance or restore natural areas. Local governments 

and community organizations reported partnerships with a diverse range of governance 

actors, including First Nations, private sector groups, watershed groups, NGOs, and 

academic institutions; these collaborations typically involved projects relevant to 
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ecological conservation. While these activities and projects were considered by the 

participants to support NAM, they may not always be designed through the NAM 

concept and approach. Although it could not be ascertained how often NAM is 

discussed as a conceptual approach through these community-government 

collaborations, it is unlikely to be a frequent occurrence; where these incidences could 

be found, they were more likely to develop between municipalities and NGOs in joint 

projects that were environmentally focused. When considering the practices 

surrounding ecosystems, Baird et al. (2022) note the importance of distinguishing 

between daily management decisions and the direction that is provided by governance.  

When decisions are being made to include NAM as part of ecosystems management, it 

is vital to consider how collective efforts can advance the awareness and direction of 

such decisions. 

Community organizations were noted to be involved in various activities 

supporting and promoting the NAM approach in collaboration with local governments 

through projects and study reports. Local governments and community actors reported 

different ways that they collaborate to specifically advance the process of NAM; these 

activities included efforts to build upon natural asset inventories through mapping, 

enhancing condition assessments through supplemental data, and cross-referencing 

natural asset data through alternative methods and local knowledge. Although such 

activities were reported, it was more typical for the community participants’ 

involvement in NAM to be from the position of a supporting role, such as restoration 

activities rather than direct involvement in the desktop-related asset management 

aspects of NAM. Community participants would also describe themselves as part of the 

data collection and analytical procedures for natural areas and biological species, rather 

than being part of ‘natural asset management’ itself, which they sometimes perceive as 

a separate process for which they hold limited knowledge on.  This could be seen from 

the comments of six community participants who referred to their experience of 

supporting NAM, while not being directly involved in the ‘asset management’ aspects. In 

such instances, community participants remarked upon their awareness of NAM, while 
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also referring to their own position along the periphery of this conceptual approach; this 

experience was often described as not being fully aware of how this management 

process may work as a whole:    

 

“ I know that they [the City] has a municipal natural asset inventory and 

those sort of outwardly focused things that I do know that they have. But I 

wasn't involved in how that was developed or discussions about how 

they're going about their own environmental management. It's more so 

kind of looking from the outside in.”  

-Project Manager 

Participant #0922    

    

This finding suggests that while participants relate to NAM as a broad approach that 

encompasses many environmental management activities on the ground, the desktop 

procedures and decision-making processes associated with NAM are less well 

understood. For example, participants seemed to consistently understand NAM as an 

avenue for progressing nature-based projects, however, the data analyses and financial 

accounting for natural assets that may influence project decisions were less understood. 

This experience was not limited to the community actors, as government actors may 

also consider themselves to exist along the periphery of NAM in some 

instances.  Experiences of separation between the NAM approach and environmental 

governance processes are also apparent in the educational and engagement activities 

described by the participants. When participants reported that community engagement 

and education was occurring in relation to NAM, it was more likely to be in reference to 

specific aspects of environmental management that were viewed as being relevant to 

NAM, rather than about the topic itself. For example, government-led  efforts for public 

communication relevant to NAM were typically described as focusing upon specific 

types of natural assets and nature-based topics, such as, informing the public about 

local climate risks, providing advice on ecosystem-based adaptation for property 

owners, teaching residents how groundwater infiltration occurs in a local context, or 
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asking a community how they would like to see management improve surrounding an 

urban forest. Similarly, community groups were identified as vital to educating the 

public and municipal staff on topics related to the natural environment, however, this 

education was also more likely to cover specific natural features, ecological processes, 

and climate related topics, such as watershed health and invasive species management. 

Instances where local governments engaged in education specific to the NAM approach 

were more often through actions like staff training. Current and future efforts 

anticipated to increase education, communication, and engagement specific to NAM 

were also sometimes noted by participants. The inclusion of local and Indigenous 

populations is noted to be vital in addressing conservation and climate issues (Brondizio 

and Le Tourneau, 2016; IPBES, 2019) and the success of innovations (Rogers, 2003). 

Within ‘collaborative environmental governance’ Bodin (2017) emphasizes the 

importance of approaches in environmental management that are inclusive, while also 

noting that when various groups deeply contest policy issues, attempts to collaborate 

may not lead to successful outcomes. While the participants report that collaborative 

efforts in NAM have been advancing with certain examples of success, the nature of 

these collaborations currently exhibit limitations that impact the ability to infuse diverse 

viewpoints into the NAM practices.  

Community participants reported working collaboratively with government and 

NGO actors to advance nature-based projects and conservation within their 

communities, and in some instances across regions and provinces. Work collaboratively 

across groups and jurisdictions specifically regarding the NAM approach was less 

typically reported by this group, although there are occurrences. While the community 

participants more typically described their role as providing support to NAM 

practitioners and local governments, a few described their work as directly using the 

NAM approach in collaborative projects with local governments; these projects involved 

comparative data analyses, building upon natural asset inventories, and identifying 

levels of service for further assessment. A variety of resources were also found to be 

provided by community organizations to local governments in their efforts to assist with 
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NAM; these contributions commonly include advisement, direction toward funding 

streams, training, leading restoration projects and community volunteers, providing 

public education, mapping and inventory assessments of natural areas, and creating 

plans to assist with the maintenance and action goals for long-term planning and 

management of natural features. Wang and Ran (2023) caution that the terms ‘network 

governance’ and ‘collaborative governance’ are sometimes used interchangeably, 

despite their different underlying ideologies. In consideration of this distinction, the 

interactions surrounding NAM within these local contexts may be better described as 

governing efforts that are emerging from networks to advance ecological design in 

planning and development practice at local and regional scales. 

Also relevant to advancing long-term changes in environmental planning, the 

Tracking activities sub-theme emerged within interviews and documents; this 

organizational activity is significant to assisting with tracking progress on climate action, 

as well as environmental monitoring in general. These activities designed to advance the 

organization of NAM across societal and spatial scales were relevant to climate practice 

within the local contexts explored. The most common activity involved inventory 

assessments through mapping natural assets across local and regional landscapes; some 

participants and documents revealed that additional tracking activities complementary 

to NAM are being used to assist both government and community actors in their goals 

for nature-based climate adaptation and mitigation. Tracking health indicators relevant 

to watersheds, wetlands, and urban forests were most likely to be noted within this 

theme. Community organizations, volunteer residents, academics, and local groups 

assist municipalities with tracking a range of factors such as water quality and 

temperature, channel depth, carbon storage, and tree species. Details relevant to the 

geographic location of newly planted trees, canopy coverage, species at risk, loss of 

forest cover to invasive species, and annual abatement expenses are examples of 

indicators that local governments are attempting to integrate into climate planning 

practice in relation to natural asset inventories. These activities were noted to be linked 

to the implementation of existing or newly developed local climate change plans. Kerr at 
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al. (2021) suggests linking ES to specific initiatives by breaking the concept into 

components to address needs in Canada, such as climate change adaptation.  The 

findings here show that climate change planning and NAM are closely related within 

these local contexts. 

 

Efforts to organize across departments and geographic boundaries is another 

significant sub-theme that emerged in the descriptions of the participants current 

practices involving NAM. The NAM approach was reported to be developing across 

government departments, professions, and geographic boundaries. Local government 

participants reported discussing NAM with a variety of community actors and 

departments. While many government departments and community actors may be 

involved in NbS and other climate-relevant projects, it was more typical to find NAM 

efforts being organized through one or two municipal departments. These departments 

were more likely to be involved in planning, development, and administration; 

Government staff leading NAM approaches were typically in roles relevant to the 

environment or tailored to a broad lens of ‘sustainability.’ Collaborative work directly 

specific to the NAM approach appears to be most often occurring between government 

staff and a small number of NGOs that could be described as change agents or strong 

proponents of NAM. When community organizations are involved, providing their time 

and energy in ways that indirectly support NAM appears to be more a typical 

occurrence. Gjaltema et al. (2020) defines ‘meta-governance’ as “a practice by (mainly) 

public authorities that entails the coordination of one or more governance modes by 

using different instruments, methods, and strategies to overcome governance failures” 

(p. 1771).  The findings surrounding organizational efforts demonstrate that NAM is a 

unifying factor; proponents of NAM in Atlantic Canada are using this approach as a form 

of meta-governance to advance ecological sustainability in their local regions. 

Theoretical conversations about collectively organizing NAM across jurisdictional 

boundaries were also reported in a few instances by local government participants. One 

example of community-government collaboration on a project employing the NAM 

approach was noted to be occurring across several neighboring jurisdictions in Nova 
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Scotia. In another instance, a community participant identified the multi-jurisdictional 

conservation work their organization has been performing for several decades as being 

an example of NAM, although it had not previously been described using this term. 

Practitioners and governance actors may or may not consider pre-existing conservation 

approaches as similar to NAM, however, NAM was generally viewed as being akin to 

prior practices. Additionally, while some local governments may be working on NAM 

with organizations that operate across Canada (e.g. the Natural Assets Initiative), others 

are choosing to embark on their NAM journeys more independently; networks local to 

the Atlantic provinces are also a prominent resource that local governments have been 

working with on NAM. These findings show that NAM is a factor that is assisting 

practitioners’ efforts toward the organization of bioregional approaches that address 

current and future climate-related concerns.  The interest in the future potential of NAM 

subtheme reveals that many participants perceive NAM as being relevant to addressing 

various climate concerns that impact quality of life and safety for both human and non-

human species alike. Although the NAM activity occurring across regions appears to be 

currently limited, it is significant to consider through the lens of future community 

planning across bioregions in Atlantic Canada. 

 

Communication surrounding NAM 

Participants reported using various avenues for communication on topics 

relevant to NAM; however, direct communication specific to the NAM approach was 

more limited. A few government participants noted communication efforts with 

developers for the purpose of encouraging changes that promote goals for preserving 

natural assets through ecologically sustainable design, although it is unclear how NAM 

may or may not be included within these discussions. The reported avenues for 

community engagement surrounding NAM-related topics include methods such as 

surveys, questionnaires, and requesting feedback through formal public commentary on 

the values that locals place on certain natural features.  Several of the local government 

participants referred to their official engagement activities as being relevant to public 
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communication in relation to NAM; participants frequently noted that official planning 

activities were an important avenue for public discussions relevant to NAM, particularly 

in relation to larger scale projects.  It should be noted that during the process of 

developing community plans, projects, bylaws, public surveys, and other community 

feedback activities, these public discussions were described to be focused on specific 

types of natural features or perspectives on natural areas in general. This 

communication behavior in relation to NAM was identified frequently across the 

interviews; it was more typical for local governments to describe communication about 

natural areas in their current public engagement in general terms, rather than specific 

to the NAM approach:  

  

“We engaged with the public for I think a month and a half, where we were 

speaking about incorporating planning bylaw, and we are developing 

regulations. So, we're trying to get feedback from the public about what they 

want to see and part of that also required understanding of how they see natural 

assets and their lakes, beaches, etc., and we’re educating them a little bit about 

using nature-based solutions as well.” 

-Anonymous 

  Participant # 0802 

 

This strategy appears to assist the actors with reconciling pre-existing processes for 

communication surrounding the environment while gauging where NAM can assist or fit 

within their current ecosystem governance activities. Rather than discussing NAM as an 

approach to decision-making processes surrounding environmental management, 

community participants were also more likely to report communicating with the public 

in relation to nature-based topics in general. Other avenues for community outreach 

surrounding topics relevant to nature-based management approaches included 

methods such as social media postings, educational signage, newsletters, and 

community planting events. Participants typically described these communications as 

being part of or relevant to NAM activity. Nahlik et al. (2012) notes the inconsistent 
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usage for multiple terms and definitions relating to ecosystem services as being a factor 

that hinders the implementation of ES. While the communications are relevant to NAM, 

these findings show that indirect communication regarding NAM currently appears to 

be a norm that can occur depending on different social contexts. 

The most common avenues for directly discussing the NAM approach were 

found to be through networking streams, such as conferences, and interpersonal 

communication between professionals; regarding community participants this also may 

include individuals who are retired or acting as volunteers, but who hold specific 

knowledge relevant to the environment, ecosystems, or technical skills. Public 

communication directly about the NAM approach was found to be most often facilitated 

through websites; a few instances were noted of local government representatives 

communicating with the media directly about the NAM approach. Presentations to the 

Mayor and Council are another avenue where the public may learn about NAM as an 

environmental management approach that their local government is involved in, 

although this was less commonly reported. Therefore, interpersonal communication 

directly specific to the NAM approach in these local contexts appears to be occurring 

primarily between professionals; this finding is consistent with results from a study by 

Hysing (2021) on ES implementation in Sweden. This common behavior for people to 

communicate and transfer ideas with others whom they share similar characteristics is 

noted by Rogers (2003). The tendency for experts and professionals to be involved in 

socio-political problem solving is also noted by Kooiman (2003), asserting that significant 

separation may exist between people who are experiencing such problems and those 

attempting to address them. Nine participants reported that direct public 

communication about the NAM approach has been, or appears to be, delayed in their 

community; reasons cited for this delay were capacity, the need to gather more 

information and knowledge, and the fact that practitioners are still in the early stages of 

understanding and developing this approach. Although practitioners may initially 

require time to familiarize themselves with the NAM approach, from a governance 
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perspective Kooiman (2003) stresses the importance of diverse perspectives being 

included in the process of defining problems as one of the first steps.   

Participants frequently recognized that a need exists for greater discussion 

surrounding the topic of NAM; in the communication strategies subtheme, a need for 

improved literacy surrounding topics of environmental management through increased 

opportunities for public education was also noted as a necessary strategy to advance 

NAM. The importance of specific and strategic communication about NAM was 

perceived by several participants as vital to advancing public discourse in this area; 

suggestions for this included formal engagement and consultation, official 

communication strategies developed by professionals with training and skills in public 

communication, and the creation of sources and chains of communication that are more 

direct, consolidated, and collaborative.  In one instance, a community of practice 

appears to be developing due to the collective need for Atlantic Canadian practitioners 

to grow their knowledge and tailor the NAM approach to local contexts; these 

collaborative efforts to develop community support to advance NAM expertise are 

nested within existing local networks and allow for the facilitation of NAM projects 

across jurisdictional boundaries to address multiple concerns, including climate issues.  

Rathwell and Peterson (2012) note that bridging organizations play a critical role in 

developing ties between municipalities in relation to ecosystem services. Some rare 

instances where Atlantic Canadian-based non-government organizations were involved 

specifically in the development and education surrounding NAM as an approach to ES 

were reported by participants; these community organizations act as bridges to 

communicate about NAM with government and non-government actors through wide 

reaching networks that span across the Atlantic Provinces. Kooiman (2003) notes the 

increase in needs that call for social-political issues to be addressed through 

arrangements that share responsibilities across the public realm in a collective sense. As 

NAM practitioners begin to coordinate themselves, discourse regarding communication 

strategies is relevant to inclusion, equity, and expanding the diversity of perspectives 

when developing governance processes surrounding this approach.   
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Climate-related Policy Development Associated with NAM   

 

In comparison to climate practice activities, much fewer references to climate-related 

policy were found across the interviews and documents. Three sub-themes arose within 

the policy-focused statements by participants in relation to NAM: Development Controls 

& Legal Mechanisms, Climate-based Policy Development, and Updated Approaches to 

Planning and Land Conservation.    

    

Development Controls & Legal Mechanisms    

A variety of actions to control development impacts on natural assets were 

noted, including measures to increase land conservation through land purchases, 

easements, buffers, and requirements to plant and protect urban trees through the 

creation of new bylaws.  These statements stress the need for adjusting development 

requirements and decisions to mitigate erosion, protecting and increasing local tree 

canopies, and improving flood control standards.  Legal mechanisms, such as tree 

bylaws and newly created or adapted regulations to preserve natural and coastal areas, 

were more likely to be mentioned by participants as being significant to their NAM 

efforts. Land conservation agreements and the potential for new zoning types for 

floodplains were less commonly mentioned, although these steps were highlighted as 

important legal measures that the participants perceived as integral to supporting their 

work on NAM. Documents and interview statements reveal that new zoning categories 

have recently been, or are soon expected to be, created in at least four local 

jurisdictions; the new zones target issues such as coastal erosion, flood risks, drinking 

water protection, and the protection of green space. The need to advance legal 

protections for natural features was also apparent in participant statements regarding 

future development decisions. Expressed desires to see policy measures that advance 

flood prevention and enhancements to natural infrastructure were particularly 

significant to these participants. Within one municipality, both government and 
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community participants highlighted local interest to see increased incentives and 

requirements for tree protection and the enhancement of canopy cover within the 

development process for new housing subdivisions.  

 

A strong interest in protecting trees was also apparent within the Climate-based 

Policy Development theme, where new policy development was found to follow5 or 

coincide with NAM activity. At minimum, three of the local governments have 

developed in-depth policies and bylaws to protect their urban forest since 2020. For 

example, these new legal documents included requirements such as a permit process 

and tree risk assessments; measures to enhance urban street tree inventories also 

included details for species diversity, canopy protection, and invasive species 

management. This theme also revealed the occurrence of collaborative climate action, 

such as policy development to facilitate improved tree management practices between 

local government departments and private property owners. Events in three 

communities where citizens and council members have organized to declare climate 

emergencies were also found to be pre-emptive or coinciding with NAM activity. The 

findings from this theme reveal that a relationship may exist between a community’s 

concern over local climate impacts and their likelihood to adopt and/or try using the 

NAM approach. van Vliet (1993) refers to the ‘interdependence’ that exists between 

private and public actors due to the increasingly complex nature of society, noting that 

coordination is necessary to effectively solve problems. While the interactions taking 

place in these jurisdictions to form climate-based policies occur within complex socio-

political contexts, the legal mechanisms and development controls noted by the 

participants in association with NAM provide key examples for how the actors are 

advancing the NAM approach through interventions. 

 

 

 

 
5 This observation recognizes that NAM may be an influential factor in climate-based policy development 
but does not claim causality given that multiple factors influence these decisions.  
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Updated Approaches to Planning & Land Conservation     

Updates to how participants view and approach methods to protect and preserve 

nature are apparent within the planning and land conservation subthemes. Updated 

policy and planning vision statements within documents from three local governments 

showed specific aims to include natural features and NbS within planning decisions to 

address climate concerns, particularly in relation to flood risk mitigation and storm 

water management. These statements often promote nature-based approaches and 

refer to the intent of decision-makers to prioritize natural drainage approaches over 

engineered solutions when possible; the importance of considering a hybrid approach to 

addressing storm water through both natural and engineered solutions was also noted 

by participants. Whelchel et al. (2018) notes that ecosystem-based approaches that may 

use both natural and engineered solutions, also referred to as hybrid ‘green-grey’ 

solutions, can provide a wide variety of environmental and social benefits to 

communities. Ecosystem-based concepts and approaches that pre-date the participants’ 

adoption of NAM are evident; these practices typically align with or are similar to NAM.  

Although interviewees referred to NAM as significant to their community 

planning approaches, less support for this was found in the documents. This may be 

partly due to occurrences where local governments were anticipating updates to their 

municipal plans, making some documents unavailable for analysis. Documents from five 

local governments revealed NAM approaches and terminology being recently applied to 

planning documents, particularly within municipal plans, background planning reports, 

and climate change action plans. It was less common for governments to note the 

creation of, or updates to, existing asset management plans. The updating and creation 

of new forestry plans were noted as relevant to NAM by participants, particularly in 

relation to urban forests, replanting efforts, and hazard prevention.  Government 

participants regarded climate action plans as key tools that support their work to 

advance NAM, particularly through land conservation goals and targets to address a 

range of climate-based issues, especially regarding flooding, invasive species, 

temperature regulation, and CO2 emissions. This finding shows that local governments 



100 
 

are using existing or updated plans and the NAM approach in tandem to support 

community climate goals. For example, one municipality made detailed amendments to 

include NAM policies in their municipal plan and routine decision-making to preserve 

blue-green infrastructure; these actions support their NAM priorities for the protection 

of the drinking water supply and proactive management to reduce flood risks.  Kooiman 

(1993) refers to interactions that are “organized and directed” (p. 38) as ‘interventions.’ 

The adjustments to climate-related policies referenced by the participants and within 

documents provide examples of how NAM is an influential factor relevant to such 

interventions. Government participants would also report having not yet reached the 

stage of integrating NAM into formal policies. It should be noted that successful climate 

policy advances in relation to land conservation and natural asset protection were more 

likely to be mentioned by government participants; this finding may indicate that local 

community organizations are less likely to be aware of the current policy adjustments 

that are occurring within these jurisdictions in association with NAM.  Occurrences 

where community actors, local governments, and provincial departments worked 

together to advance land conservation were noted by these participants as highlights in 

relation to NAM. Community participants were also more likely to note the struggles to 

implement such policies, such as coastal protection efforts, and their desire to see more 

policies and bylaws put into place that preserve natural features. These differences in 

understanding between government and non-government actors are important to 

consider, particularly within the context of the document analysis findings; table (A) 

shows the differences in NAM terminology usage in relation to document type. 
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Table 1: Climate-related Policy and Planning Associated with NAM 

 
Document 

Type6 
NAM terms 

used  
       Climate-related Interactions 

 
Plans (6) 
* 

3/6 Policy Changes (Interventions) 

• Storm water management 

• Invasive species Management 

• Tree Policies 

 
Bylaws (5) 
** 

 
       0/5 

Legal Changes (Interventions) 

• Coastal Zoning 

• Sensitive areas protection 

• Street trees (Canopy) requirements 

 
Reports (6) 
*** 

 
5/6 

Planning & Assessments 
(Interferences/Interplays/Interventions) 

• Tree Tracking 

• Flood Risk Mapping 

• Wetland condition assessments 

• Climate change vision /priority setting 

• Urban forestry management 

• Vision for NAM and risk reduction in planning 

 

 
Program 
materials (3) 
**** 

 
0/3 

Community programs (Interplays) 

• Tree planting programs 

• Food security action planning 

 

(See supplementary materials [appendix 2] for further details) 
 
 

A clear communication behavior pattern emerged in policy development 

surrounding the use of NAM terminology; NAM terms were found to be directly used in 

plans and reports, while the associated bylaws and program materials do not include 

this terminology (see table 1).  NAM terms were less likely to be found in signed 

documents, even in instances where government participants directly noted these 

 
6 *The plan documents include: (4) Climate adaptation/action plans; (2) municipal plans 
** Bylaw documents included: (2) Street trees bylaw; (1) development regulations bylaw; (1) 
zoning bylaw; (1) Municipal plan bylaw 
*** The report documents include: (1) Program report; (2) wetland/ watershed study reports; 
(2) planning reports; (1) committee report. 
**** Program materials include three pages from municipal websites that communicate about 
environmental programs noted by government participants as being relevant to the NAM.  
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policy document updates as being related to NAM. The one exception is found within an 

officially signed municipal plan that repetitively includes NAM terms. In such instances 

where NAM terms have not been used in documents, adjustments and/or assertions 

have been made to increase environmental protection within, and were referred to by 

interviewees for their relevance to NAM. This pattern may reflect efforts to avoid 

potential issues over the use of this new terminology; local governments may be more 

comfortable using pre-existing terms to describe natural features in certain types of 

legal documents. The potential reasons for this pattern are unknown, as this was not 

explored within interviews; it is also presumable that some of these adjustments to 

documents may simply coincide in their timing and relevancy with NAM, rather than 

being a direct result of adopting this particular approach to ecosystem services.  

Findings from these climate-related policy themes suggest that the influence of NAM is 

a contributing factor toward recent or upcoming changes in environmental policy 

and/or law within at least six out of the eight local jurisdictions included in this 

research.     

  

Limitations   

The recruitment methods used and the nature of NAM being in the early stages of 

governance in Atlantic Canada are factors that impact the diversity of worldviews, 

perspectives, and experiences expressed in this research. The local governments 

involved in this research were identified as being in the early stages of NAM; most 

considered their organizations to have begun this process within the last five years.     

While interviewees typically linked their activities surrounding nature-based approaches 

to NAM, this research does not imply causality; that is to say that while the activities are 

relevant and help to support NAM, numerous existing factors influence the climate and 

conservation practices of these local communities which have not been explored fully 

within this research. How people define and perceive NAM and its applications may 

fluctuate as they reflect on this topic; this factor is likely to have impacted the 

perspectives and themes that have been shared in this research. The verbal counting 
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applied here is an attempt to provide transparency to the interpretations provided and 

should be considered an estimate; qualitative statements are open to interpretation and 

these numbers could fluctuate based on perspectives.  

    

 

Conclusion     

Through the themes presented, this research reveals that the NAM approach is an 

influencing factor in relation to climate action. NAM both supports and is supported by 

environmental policy and planning within these Atlantic Canadian local contexts. It is 

not unusual for the work engaged in by the NAM actors to be related to practical 

applications in nature-based projects, which may or may not pre-date the participants’ 

exposure to NAM. Both the documents and the perspectives shared by the participants 

reveal that the NAM concept and approach is becoming entwined with the climate-

related policy and practice of the participants. This is especially true in situations where 

the participants have advanced further along in their NAM journey, and for those that 

have begun to adjust this approach and/or restructure their work and roles to adapt 

NAM to their organizational needs. Rogers (2003) notes this stage where adopters 

modify the innovation and may also adjust their own organizational structure to fit. 

Various factors influence and shape environmental policy, therefore, it should be stated 

here that NAM is one influential factor to consider amoung many for the environmental 

management and governance processes within these local contexts.   

The actors involved perceive the NAM approach as being useful to assisting with 

a wide variety of socio-political issues; policy development and practical activities in 

relation to nature-based climate change adaptation and mitigation are frequently 

associated with NAM by the participants. Similarly, communication regarding nature-

based topics in general appears to be an important strategy that the actors consider to 

be part of, or relevant to, their efforts in NAM. Governance actors may use a variety of 

avenues for communicating directly about the NAM approach, however, the findings of 

this research indicate that it is less typical for government-community discussion to be 

occurring directly about the NAM approach as it relates to collective decision-making 
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processes. Within the act of balancing needs, problems and solutions, Kooiman (1993) 

asserts that this “requires open channels, flexibility and mutual recognition of divided 

and complementary responsibilities” (p. 47). The relevant observation to be made here 

is that while the actors are engaged in a variety of NAM-related activities, the 

communication directly related to this ES approach currently appears to be considerably 

limited. The communication requires more specific intention toward identifying NAM as 

a collective process that influences decision-making; this is a necessary step to 

encourage discourse on NAM within the wider public realm to improve understanding 

of NAM in ways that embrace diverse experiences and additional views.  Recently, the 

Canadian Standards Association (CSA Group, 2023) developed the CSA W218:23, which 

provides minimum requirements pertaining to natural asset inventories across Canada; 

this type of organization surrounding NAM is an important advancement for the public 

realm as well as for the social systems currently engaged in this ES practice. The need 

for community education and engagement specifically regarding NAM was noted by 

Atlantic Canadian governance actors (see chapter 4); Given that these types of actions 

were not typically reported by the participants to be occurring, it is vital for proponents 

of the NAM approach to initiate efforts that will advance community education and 

public engagement specifically in relation to the NAM approach and its potential 

impacts on climate action, community-based environmental monitoring, and ecosystem 

governance in Atlantic Canadian communities.  
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CHAPTER 6: CONCLUSION & RECOMMENDATIONS 
 

   
   

6.1 Introduction  
   

This research explores themes surrounding the perspectives and experiences of 

governance actors engaged in Natural Asset Management (NAM) in Atlantic Canda; the 

results of this research provide insights from the participants related to their 

perceptions of this approach, as well as a deeper understanding of the communication 

channels and the climate policy and practices surrounding NAM. Climate risks and 

development pressures are significant factors that are influential in the decision for 

these local communities to adopt or become involved in NAM as an approach to 

ecosystem services; this activity may have important implications for decision-making 

surrounding development and ecosystem-based adaptation at both local and regional 

scales within areas where NAM has been adopted. In 2017, Vasseur et al. noted that the 

impacts of climate change, such as sea level rise, flood risks, storm surges, and erosion 

were expected to increase in their intensity across Atlantic Canada. Atlantic Canada is 

also expected to experience more demands on water supply and impacts to various 

industries due to drier conditions in summer (Vasseur, 2017).  In their recent report, 

Dietz and Arnold (2021) warn that Atlantic Canada is experiencing threats to 

infrastructure from increased flooding, which is exacerbated by climate change, and 

poses risks to both coastal and overland areas. In addition to this, Natural Resources 

Canada (2024, May 21), note that 2023 was a record-breaking year for wildfires across 

the country, including the Atlantic provinces, with climate change being noted as a key 

factor in this issue.  In addition to the climate risks posing threats to humans and 

ecosystems it is also important to consider the potential impacts of growth. The local 

government participants who participated in this research represent communities that 

have all experienced population increases since 2016; this growth places additional 

pressure on decision-makers regarding impacts to both development and the 

preservation of ecosystems. Given the risks posed to public safety, ecosystem health, 
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and infrastructure, it is vital to advance approaches that assist with climate resilience 

and ecologically sustainable development in Atlantic Canada. Ecosystem-based 

approaches, in addition to engineered methods, can help to lessen the burden of many 

climate issues by increasing the resilience of ecosystems and human communities. In 

relation to flood risks in the Atlantic provinces, Dietz and Arnold (2021) assert that 

“[alternative] approaches, though not yet broadly used, include the use of nature-based 

approaches to dissipate or slow down water before it affects an asset, as well as 

managed retreat and relocation” (p. 15).  The participants interviewed in this research 

expressed strong support for the use of nature-based approaches to climate adaptation, 

often providing examples of their relevant efforts as they seek to protect and preserve 

ecosystems in their local areas and beyond.  

The themes surrounding communication in this research are also relevant to 

findings from studies on other approaches to ecosystem services (ES) ; Scholars note 

communication issues as a factor that impedes progress on ES (Short et al., 2019; Nahlik 

et al. 2012; Kerr et al., 2021). Dietz and Arnold (2021) highlight the need for effective 

communication, public education, and outreach as being vital to the advancement of 

climate adaptation in Atlantic Canada. The general need to include diverse perspectives 

is a significant topic commonly noted in ES literature; This research highlights the desire 

for increased inclusion and improved communication surrounding NAM within several 

themes that arose from the interviews. The future of ecosystem governance and 

development in Atlantic Canada is likely to be influenced by NAM within the local 

jurisdictions who choose to adopt this approach; this research has shown that the 

influence of NAM is already creating some impacts within these local contexts. Despite 

being in early stages, NAM actors in Atlantic Canada have begun to integrate aspects of 

this approach within policy and practice.  
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6.2 General Outcomes of the Research  

 
Objective 1 sought to describe the network structure and communication 

channels for NAM in the participating local governments. This research involved 

participants from eight jurisdictions across the Atlantic Provinces of NS, NB, PEI, and 

NFLD. During the course of the research, the data collection methods were adapted 

when an initial network survey obtained a low response rate, making the data 

unfeasible. Therefore, this research does not provide network mapping or an in-depth 

look at the complete structure of the local networks involved in NAM within these local 

contexts. Rather, the results showed that usage and familiarization with this conceptual 

framework does span across the boundaries of government departments into 

community organizations and non-government networks in Atlantic Canada. It was not 

feasible to gather quantitative data or a complete list of organizations involved in this 

approach, however, appendix 1 does provide a starting point for future researchers who 

may wish to conduct network analyses in this area. Based on snowball sampling that 

resulted in a list of 124 contacts, this revealed that the governance actors involved in 

NAM across Atlantic Canada may come from a wide variety of disciplines, sectors, and 

positions, however, participants were most often from disciplinary backgrounds or 

positions associated with conservation and/or roles with an environmental focus. 

Although governance actors did occasionally note communication with other levels of 

government about NAM, this was less common, and the actors involved in NAM were 

found to be predominately those at the local scale. The organization of NAM networks 

appear to currently be in the very early stages of formation within these local contexts 

and could often be described as being ad hoc in relation to specific projects and events, 

such as conferences.  

The communication themes provided many insights into how the participants 

experienced and perceived communication in relation to NAM.  A variety of 

communication channels were noted to be used in relation to NAM, such as 

interpersonal channels (e.g. in-person and virtual meetings, emails, conferences, etc.) 
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and mass media channels (e.g. news, internet, social media).  The communication 

channels used by the participants were diverse when discussing nature in a general 

sense, however, direct communication activities specific to the NAM approach itself 

were typically more limited to certain avenues and groups. The communication 

behaviors (discussed in paper 2) revealed themes that show patterns in the interactions 

when discussing NAM. For example, direct discussion surrounding the NAM approach is 

more likely to take place between professionals, and the document analysis found that 

NAM terminology is more likely to be used in specific document types over others. 

  

The themes on communication perspectives (found in paper 1) provide insight 

into why these communication behaviors may occur in lieu of direct communication on 

the NAM approach in certain instances; the identified issues include both structural and 

socio-cultural barriers that limit how governance actors are likely to communicate about 

NAM directly.  For example, NAM terminology was noted by practitioners to assist them 

in communicating with other professionals across different fields, making this approach 

useful for breaking through barriers associated with siloes and interdisciplinary 

communication. Governance actors involved in or associated with NAM regularly 

attached the NAM term and approach to their previous, current, and future projects 

surrounding ecosystems and nature-based approaches. However, the NAM terminology 

was typically viewed as more complex to use in public communication.  

The communication perspectives themes show the governance actors’ desire to 

see an increase in more structured, strategic, and official communication surrounding 

NAM. This was juxtaposed with the finding that participants appear to be more often 

discussing nature-based topics relevant to NAM, rather than the NAM approach 

itself.  Although the participants generally perceived communication surrounding 

nature-based topics to be relevant to NAM, it is less clear how common it is to directly 

discuss the NAM approach within collaborative projects and cross-organizational 

discourse surrounding ecosystems. While this discrepancy is apparent within interview 

responses, it is more easily discernible through the written documentation that the 
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participants associated with NAM.  While using the NAM terminology is helpful for 

some, this research also notes that it may be off putting to some people as well; it could 

be argued that the flexibility that some NAM practitioners may hold around the use of 

terminology is beneficial for inclusion.  For example, to address the inclusion of diverse 

perspectives, Managi et al. (2022) notes that the Nature’s Contribution to People 

concept has been framed to promote the inclusion of diverse views, such as those of 

local and Indigenous Peoples, while also considering perspectives from the ES concept; 

this conceptual framework attempts to address diverse ways for understanding the 

benefits of nature. Approaches such as the Nature’s Contribution to People (NCP) 

concept are important to consider for facilitating discussion surrounding philosophical 

differences with the aim of achieving common goals to preserve ecosystems. In their 

discussion of the NCP concept, Managi et al. (2022) asserts that integrating diverse 

values within decision-making is “critical for reversing the dangerous decline of nature” 

(p. 703). In general, the innovation of NAM is evolving within these local contexts of 

Atlantic Canada; as practitioners communicate and conceptualize how this approach 

may suit the needs of their organizations and communities. I assert that what matters 

most is to encourage opportunities for direct communication about NAM that also 

emphasizes an understanding for the various ecosystem-based adaptation approaches 

that exist within Atlantic Canada. Finding commonalities among the various EbA 

approaches is necessary to promote collaboration across diverse societal groups in 

Atlantic Canada and to facilitate the improvement of decision-making processes. 

Objective 2 sought to explore experiences and perspectives of the participants. 

As the innovation of NAM unfolds across the Atlantic Provinces, this research shows that 

the participants perceive this approach as helpful to advancing their efforts to preserve 

ecosystems and promote nature-based solutions for addressing climate change. How 

participants define NAM and the activities they consider relevant to NAM may have 

important implications for how they choose to develop this approach further. For 

example, some actors may not view economic valuation as a necessary step to carry out 
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their NAM activities, while others may view economic valuation as a highly important 

step to advancing NAM in their local communities. 

  While it was prevalent for participants to hold positive perceptions toward NAM, 

concerns surrounding data accuracy, social inclusion, and logistical issues were also 

noted in relation to the NAM approach. The proclivity for the NAM practitioners to fully 

advance this approach is limited by caution surrounding how others may perceive and 

accept changes to the status quo, and the general capacity of the local communities 

involved.  The mindset associated with ‘natural assets’ appears to be an influential 

factor in the perspectives of several governance actors, although a variety of pre-

existing and coinciding factors would also contribute toward their advances to enhance 

and/or protect ecosystems. While some may view NAM as an umbrella term that 

encompasses a wide variety of ecosystem management activities, others may view this 

approach as a complimentary component nestled within their organization’s overall 

approach to ecosystem management.  In general, paper 1 outlines in detail the 

perceptions that the participants held in relation to NAM through the lens of Diffusion 

Theory (Rogers, 2003). Participants were highly likely to perceive the NAM approach as 

providing them with a relative advantage in their daily and future practices; it was also 

common for participants to find examples for how NAM was compatible with their 

existing practices. However, a number of tensions and concerns were raised within the 

perspectives themes as well. These outcomes provide opportunities to better 

understand the current experiences of governance actors associated with NAM in 

Atlantic Canada through a reflective lens that may assist in future conversations across 

diverse groups on this topic.  

Finally, objective 3 sought to document how the local governance actors may be 

using NAM to advance climate change adaptation through policy and practice. The 

research themes (particularly in paper 2) revealed that participants associate NAM with 

nature-based practices and policy development that contribute toward climate action 

and ecological resilience within their local communities and beyond. Participants 

associated NAM with a wide range of their activities related to ecosystem management, 
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species and habitat conservation, ecological restoration, disaster risk reduction, NbS, 

BGI, and ES in general. The documents and interviews findings showed that participants 

regularly associated this term (NAM) with the various nature-based activities they 

engage in; NAM appears to have been influential toward policy changes within some 

local contexts in Atlantic Canada.  

 

 

6.3 Recommendations for Atlantic Canadian governance actors  

  

One of the key findings of this research was that participants hold a wide range of 

definitions for what NAM is and what this practice includes. As NAM practitioners seek 

to advance this approach, it is recommended that organizations develop their own 

definitions of NAM to clearly identify the meaning and intent of this practice as it relates 

to their own unique contexts. This act may benefit organizations and other public and 

private actors by providing increased clarity. Some organizations and communities have 

found (or may find) that they have very specific uses for NAM that they apply to certain 

classes of natural assets; this targeted approach appears to assist some practitioners 

and may be expanded upon later. Redefining an innovation is a stage that allows an 

organization to suit their needs; routinization may reduce the likelihood of later changes 

as an innovation becomes embedded in the structure of an organization (Rogers, 2003). 

Therefore, it is recommended that organizations redefine their concept of NAM during 

these early stages to increase the opportunity for flexibility within this approach at later 

stages.   

  Recall that governments and practitioners attempting to use different 

approaches to ES  have found this to be a complex endeavor (see: Hysing, 2021; Tang 

Kai et al. 2022; Kerr et al. 2021). As NAM practitioners increase their understanding of 

this recent approach in Atlantic Canada, seeking to join or develop a community of 

practice for NAM is recommended to help assist one another. Communities of practice 

have been shown to effectively enhance skills and foster learning between practitioners 

in a variety of societal sectors, including in cases of ecological restoration; these 
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dynamics help to develop co-constructed knowledge and meaning surrounding the 

actions of groups (Dendoncker et al. 2018). An updated list of communities engaged in 

NAM across Atlantic Canda has been provided (see appendix 1). While participants 

generally found that NAM holds a relative advantage to their communities and 

organizations, some participants also expressed the desire to see caution applied to the 

NAM approach; it is recommended to encourage open discussion of any issues and 

concerns with NAM to help limit biases. Rogers (2003) notes the pro-innovation bias, 

where researchers assume that an innovation should be adopted rapidly, expecting that 

neither re-invention nor rejection should occur. During the course of the research, a few 

instances were found where it was apparent that NAM had been discontinued, with the 

reasons being cited due to staff turnover. In another case, NAM continued but through a 

different lens developed by the organization. It is suggested that organizations consider 

ways to adapt NAM to local contexts, while also keeping an open mind about other 

possible approaches to ecosystem services.  Literature that explores diverse values 

surrounding the concept of ‘ecosystem services’ and the different methods for valuation 

(both monetary and non-monetary) are important to consider within organizational 

approaches to NAM (See: Arias-Arévalo et al., 2018; Ebner et al., 2022; Moller et al., 

2004; Lele et al., 2013; Wurster & Artmann, 2014); much of this information 

surrounding values and pluralistic approaches would be useful and transferrable for 

communities who are attempting to integrate the NAM approach within their service 

delivery.   

There is tremendous potential for NAM to assist with increasing the resiliency of 

Atlantic Canadian communities through its methods for enhancing ecosystem 

monitoring and ecosystem-based climate adaptation/mitigation. Participants generally 

showed very positive associations with this practice, but this praise should be also 

considered through the lens of their positions in society. NAM practitioners should seek 

to communicate as much as possible with diverse groups who may hold alternative 

views toward NAM. A range of shared perspectives provided by the results of this 

research help to identify some common tensions surrounding NAM; it is recommended 
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that practitioners use this information (found in chapters 4 and 5) to build upon in 

future problem-solving discussions that include groups that have not been heard from 

yet on this topic. Kooiman (2003) notes that in first-order governance as actors define 

problems, “at later stages, others may surface who have not yet expressed themselves, 

and measures can be taken to ensure that these ‘silent’ people also get involved in the 

defining process” (p. 140). This is an important stage that may therefore assist 

practitioners to improve the NAM approach within their local contexts (and could 

potentially lead to creating a local approach to ES that draws upon more diverse 

perspectives and values). 

Some of the most significant findings of this research arose from several themes 

wherein the participants expressed a strong need for increased direction, education, 

communication, and engagement surrounding NAM. Exploring funding avenues to assist 

with developing a public communication strategy that organizations can use for NAM is 

strongly recommended.  Given the capacity issues faced by local governments, it is also 

recommended that other levels of government and societal actors interested in NAM 

should seek opportunities to facilitate public discussion, learning, and collaboration 

surrounding this topic in Atlantic Canada. The Atlantic Infrastructure Management (AIM) 

Network provides opportunities to assist NAM practitioners in this area (see AIM, 2024; 

AIM, n.d.). While some local governments have been cross-referencing NAM data with 

locally collected data and community groups, this was not a frequent occurrence found 

in this research. It is therefore recommended that NAM practitioners, communities, and 

higher levels of government seek opportunities for these types of collaborations to 

occur.     

  

6.4 Recommendations for Future Research  
 

Future studies are recommended to direct a focus toward the perspectives from 

community groups and interested parties that are not included in this research. The 

methods used and responses to this research during the recruitment stage limited the 

diversity of perspectives shared; in particular, some viewpoints missing in this research 
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include those from the business and finance community, developers, First Nations and 

Indigenous communities, public works departments, academics, federal and provincial 

governments, and disaster prevention/response departments (e.g. fire departments). 

Due to the experiences described by participants, it may be useful for future research to 

explore how influential the ‘natural asset’ mindset may be for provoking change in land 

use decisions. The research themes show that the concept of NAM is having effects on 

the participants climate-related practices and policies and their communication 

behaviors surrounding ecosystem management. In a few situations, direct changes to 

decision-making and perceptions related to the protection of nature were linked to 

NAM by participants. The impacts of these effects have not been quantified here, as this 

research sought to better understand the experiences of participants in relation to NAM 

in a qualitative sense. Future research that quantifies different types of impacts would 

be useful for providing a better understanding of the progress of NAM in these Atlantic 

Canadian contexts over time.   

  

6.5 Concluding Remarks  
   

Natural asset management is a framework that promotes ecosystem services; this 

approach has recently reached Atlantic Canada and is unfolding and/or being engaged 

with as a practical approach in twenty-five local jurisdictions across four provinces. The 

results of this research provide insight into the experiences and perspectives of local 

governance actors associated to NAM within (at minimum) eight jurisdictions in Atlantic 

Canada. Documenting these early experiences with NAM may be useful to other 

practitioners involved in ES and/or in the NAM approach.  For governance actors who 

are on the periphery of NAM, or not engaged in this practice, this work provides an 

opportunity to understand some of the common experiences and perspectives held in 

relation to NAM by the participants. These perspectives and insights are useful to those 

who seek to advance current and future discussions surrounding research, governance, 

and public engagement/ consultation in relation to NAM. In a broader sense, this 
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research is also useful to those who wish to explore the topic of NAM as it relates to 

ecosystem governance in general.  

 NAM is perceived by the participants as an approach that helps to enhance their 

current nature-based climate adaptation and mitigation activities. Future hopes held by 

the participants were also revealed in the thematic analysis, as the potential of NAM 

continues to be explored by practitioners. Actions relevant to biodiversity enhancement 

and Eco-DRR were also linked to NAM within these local contexts; this was most 

apparent in the actors’ efforts to advance storm water management and blue-green 

infrastructure through projects and policy development. The further potential for NAM 

to be used for tracking changes to landscapes over time and across jurisdictional 

boundaries was commonly noted to be an important aspect of this approach; this was 

marked by the desire of participants to preserve and protect natural spaces through 

improved access to and use of data. A few participants also noted a desire for data 

standardization to assist with decision-making across geographic and political scales.  

As NAM data methods advance in these areas, the systematic aspects of asset 

management applied to natural features may have important implications for decision-

making surrounding development at local and regional scales. Such activity will also 

assist communities with tracking climate-related losses and successes in relation to 

natural asset inventories. The participants value NAM as a tool to assist with land 

conservation, restoration, and planning; to realize the full potential of NAM in Atlantic 

Canada, however, this would require considerable organization across various societal 

groups and levels of government.   

Like other approaches that promote ecosystem services, NAM comes with 

challenges, risks, and opportunities for the communities that choose to adopt this 

framework. The governance actors in these local contexts are in the early stages and 

have been moving forward with this approach, with varied accounts of self-reported 

progress. The communication themes highlighted by this research are perhaps the most 

significant because of their relevance to social inclusion in ecosystem governance. The 

presence of discussion regarding NAM across departments, sectors, and jurisdictions 
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was referenced in the statements of participants, showing that the diffusion of this 

innovation appears to be occurring in most7 of the local contexts explored. The limited 

aspects of the communication behaviors surrounding NAM found in these contexts are 

unsurprising given the early stages of NAM explored here; additionally, in relation to 

innovation Rogers (2003) notes that it is common for individuals to interact with others 

with whom they share similarities. Similar ecological goals held by NAM practitioners 

and community organizations (particularly ENGOs) appear to make it more typical for 

collaboration between these groups to occur. To advance these conversations further 

across society, it is important to reflect on the diversity of views shared regarding NAM. 

Increasing opportunities for open debate in the public realm would provide 

opportunities to consider alternative solutions to socio-political issues and/or 

adaptations to NAM. The tensions brought up by participants reveal that the NAM 

approach challenges the status quo of local governments and raises socio-cultural 

concerns.  Accompanying these issues are also the highly positive associations held 

toward this approach and progress that participants reported linking NAM to nature-

based climate adaptation; NAM can provoke motivation to organize and enhance 

existing efforts for the preservation of nature and community infrastructure. In closing, 

it is hoped that the findings and perspectives presented by this research will provide an 

opportunity for reflection and to stimulate further discussion about NAM between 

diverse groups across communities in Atlantic Canada.   

   

 

 

 

 

 

 
7 In a few locations it was difficult to determine how or if discussion about NAM is continuing to 
happen across government departments; this especially true in situations where staff turnover 
has occurred or where predominantly one staff member is involved with NAM through their 
role.  



120 
 

References  
  

 
Arias-Arévalo, P., Gómez-Baggethun, E., Martín-López, B., & Pérez-Rincón, M. (2018). Widening 

the Evaluative Space for Ecosystem Services: A Taxonomy of Plural Values and Valuation 
Methods. Environmental Values, 27(1), 29–53. 
 

Armitage, D., de Loë, R., & Plummer, R. (2012). Environmental governance and its implications 
for conservation practice. Conservation Letters, 5(4), 245–255. 

 
Associated Press. (2023). Four missing after record breaking downpours along Canada’s Atlantic 

coast cause flooding. Accessed August 2023 from NBC News website at 
https://www.nbcnews.com/news/world/4-missing-record-breaking-downpours-
canadas-atlantic-coast-cause-flood-rcna95743   

 
Atlantic Infrastructure Management Network (AIM). (n.d.) Natural Capital Assets. Accessed 

from the AIM website December 2024 at https://www.aimnetwork.ca/natural-capital-
assets 

 
Atlantic Infrastructure Management Network (AIM). (2024).  Atlantic Asset Management 

Conference: Resilient Infrastructure, Resilient Communities (2024 Full Conference 
Program). Accessed from the AIM website December 2024 at 
https://www.aimnetwork.ca/2024-conference-program 

 
Badry, N.A. & Hickey, G.M. (2022). Enhancing collaboration across the knowledge system 

boundaries of ecosystem governance. In Baird, J., Hickey, G. M., & Holzer, J. Pluralism in 
ecosystem governance. (First edition, pp. 63-88). Academic Press.   

 
Baird, J., Hickey, G. M., & Holzer, J. (Eds.). (2022). Pluralism in ecosystem governance (First 

edition.). Academic Press.   
 
Bennett, N. J., & Satterfield, T. (2018). Environmental governance: A practical framework to 

guide design, evaluation, and analysis. Conservation Letters, 11(6).  
Bianchi, C., Nasi, G., & Rivenbark, W. C. (2021). Implementing collaborative governance: 

models, experiences, and challenges. Public Management Review, 23(11), 1581–1589.  
 
Bickman, L., & Rog, D. J. (2009). The SAGE handbook of applied social research methods (2nd 

ed.). SAGE.   
 
Bodin, Ö. (2017). Collaborative environmental governance: Achieving collective action in social-

ecological systems. Science (American Association for the Advancement of 
Science), 357(6352), 659–659.  

 

https://www.nbcnews.com/news/world/4-missing-record-breaking-downpours-canadas-atlantic-coast-cause-flood-rcna95743%E2%80%AF
https://www.nbcnews.com/news/world/4-missing-record-breaking-downpours-canadas-atlantic-coast-cause-flood-rcna95743%E2%80%AF
https://www.aimnetwork.ca/natural-capital-assets
https://www.aimnetwork.ca/natural-capital-assets


121 
 

Bowen, G. A. (2009). Document Analysis as a Qualitative Research Method. Qualitative 
Research Journal, 9(2), 27–40.   

 
Brondizio, E. S., & Le Tourneau, F.-M. (2016). Environmental governance for all. Science 

(American Association for the Advancement of Science), 352(6291), 1272–1273.  
Burr, Vivien. (2003). Social constructionism (2nd ed.). Routledge.   
 
Christchurch City Council. (1999/2000). Waterways and Wetlands Natural Asset Management 

Strategy. Accessed from the CCC website: https://ccc.govt.nz/the-council/plans-
strategies-policies-and-bylaws/strategies   

 
CIRC: Canadian Infrastructure Report Card. (2014) Asset Management Primer. Accessed in 2024 

from the Canadian Network of Asset Managers website at https://cnam.ca/new-to-am/   
 
City of Dieppe and KPMG. (2021). Asset Management Policy FIN-01-2021. Accessed October 

2024 from the City of Dieppe website at https://www.dieppe.ca/en/hotel-de-
ville/politiques.aspx  

 
Cohen-Shacham, E., Walters, G., Janzen, C., Maginnis, S., (2016). Nature-Based Solutions to 

Address Societal Challenges. Gland, Switzerland: International Union for Conservation of 
Nature. https://doi.org/10.2305/IUCN.CH.2016.13.en  

Costanza, R., d’Arge, R., de Groot, R., Farber, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S., 
O’Neill, R.V., Paruelo, J., Raskin, G.R., Sutton, P., van der Belt, M. (1997). The value of 
the world’s ecosystem services and natural capital. Nature, 387, 253-260.  

Christie, M., Fazey, I., Cooper, R., Hyde, T., & Kenter, J. O. (2012). An evaluation of monetary 
and non-monetary techniques for assessing the importance of biodiversity and 
ecosystem services to people in countries with developing economies. Ecological 
Economics, 83, 67–78. 

CSA Group. (2023, July 27).  CSA Group publishes National Standard for Natural Asset 
Inventories, News & Press. Accessed from the CSA Group website at 
https://www.csagroup.org/news/csa-group-publishes-national-standard-for-natural-
asset-inventories/  

Dalhousie University. (2022). Office of Research Services: Frequently Asked Questions. Accessed 
from the Dalhousie University ORS website, https://www.dal.ca/dept/research-
services/responsible-conduct-/resear`ch-ethics-/faqs.html  

Davies, K. K., Fisher, K. T., Dickson, M. E., Thrush, S. F., & Le Heron, R. (2015). Improving 
ecosystem service frameworks to address wicked problems. Ecology and Society, 20(2), 
37-.  

https://ccc.govt.nz/the-council/plans-strategies-policies-and-bylaws/strategies
https://ccc.govt.nz/the-council/plans-strategies-policies-and-bylaws/strategies
https://cnam.ca/new-to-am/
https://www.dieppe.ca/en/hotel-de-ville/politiques.aspx
https://www.dieppe.ca/en/hotel-de-ville/politiques.aspx
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://www.csagroup.org/news/csa-group-publishes-national-standard-for-natural-asset-inventories/
https://www.csagroup.org/news/csa-group-publishes-national-standard-for-natural-asset-inventories/
https://www.dal.ca/dept/research-services/responsible-conduct-/resear%60ch-ethics-/faqs.html
https://www.dal.ca/dept/research-services/responsible-conduct-/resear%60ch-ethics-/faqs.html


122 
 

Dendoncker, N., Turkelboom, F., Boeraeve, F., Boerema, A., Broekx, S., Fontaine, C., Demeyer, 
R., De Vreese, R., Devillet, G., Keune, H., Janssens, L., Liekens, I., Lord-Tarte, E., Popa, F., 
Simoens, I., Smeets, N., Ulenaers, P., Van Herzele, A., Van Tichelen, K., & Jacobs, S. 
(2018). Integrating Ecosystem Services values for sustainability? Evidence from the 
Belgium Ecosystem Services community of practice. Ecosystem Services, 31, 68–76.  

Denjean, Altamirano, M. A., Graveline, N., Giordano, R., van der Keur, P., Moncoulon, 707 D., 
Weinberg, J., Máñez Costa, M., Kozinc, Z., Mulligan, M., Pengal, P., 708 Matthews, J., van 
Cauwenbergh, N., López Gunn, E., & Bresch, D. N. (2017). 709 Natural assurance 
scheme: A level playing field framework for green-grey 710 infrastructure development. 
Environmental Research, 159, 24–38.   

 
Díaz, S., Pascual, U., Stenseke, M., Martín-López, B., Watson, R. T., Molnár, Z., Hill, R., Chan, K. 

M. A., Baste, I. A., Brauman, K. A., Polasky, S., Church, A., Lonsdale, M., Larigauderie, A., 
Leadley, P. W., van Oudenhoven, A. P. E., van der Plaat, F., Schröter, M., Lavorel, S., 
Aumeeruddy-Thomas, Y., Bukvareva, E., Davies, K., Demissew, S., Erpul, G., Failler, P., 
Guerra, C. A., Hewitt, C. L., Keune, H., Lindley, S., Shirayama, Y. (2018). Assessing 
nature’s contributions to people. Science, 359(6373), 270–272.  

 
Dietz, S. and Arnold, S. (2021). Atlantic Provinces; Chapter 1 in Canada in A Changing Climate: 

Regional Perspectives Report, (ed.) F.J. Warren, N. Lulham and D.S. Lemmen; 
Government of Canada, Ottawa, Ontario.   

 
DiMaggio, P. (1997). Culture and Cognition. Annual Review of Sociology, 23: 263-287.  
 
Eastern Charlotte Waterways & Town of Saint Andrews. (2019). Saint Andrews Adaptation Plan: 

Community-based climate adaptation plan. Accessed from the Town of Saint Andrews 
website at https://www.townofsaintandrews.ca/?s=adaptation+plan 

 
Ebner, M., Schirpke, U., & Tappeiner, U. (2022). Combining multiple socio-cultural approaches – 

Deeper insights into cultural ecosystem services of mountain lakes? Landscape and 
Urban Planning, 228, 104549-. 

 
Ehrlich, P.R. & Ehrlich, A. H. (1981). Extinction : the causes and consequences of the 

disappearance of species (1st ed.). Random House, New York, NY.    
 
European Environment Agency. (2022). Towards a common classification of ecosystem services: 

Structure of CICES. Retrieved December 2022 from, https://cices.eu/cices-structure/   
 
Eyquem, J. L, Church, B. Brooke, R. and Molnar, M. (2022). Getting Nature on the Balance 

Sheet: Recognizing the Financial Value of Natural Assets in a Changing Climate. Intact 
Centre on Climate Adaptation, University of Waterloo. Accessed February 2024 from the 
Intact Center on Climate Adaptation [website] from 
https://www.intactcentreclimateadaptation.ca/recent-reports/   

https://www.townofsaintandrews.ca/?s=adaptation+plan
https://cices.eu/cices-structure/
https://www.intactcentreclimateadaptation.ca/recent-reports/


123 
 

Fairbrass, Mace, G., Ekins, P., & Milligan, B. (2020). The natural capital indicator framework 
(NCIF) for improved national natural capital reporting. Ecosystem Services, 46, 101198–. 
https://doi.org/10.1016/j.ecoser.2020.101198    

 
Faivre, Sgobbi, A., Happaerts, S., Raynal, J., & Schmidt, L. (2018). Translating the Sendai 

Framework into action: The EU approach to ecosystem-based disaster risk 
reduction. International Journal of Disaster Risk Reduction, 32, 4–10. 
https://doi.org/10.1016/j.ijdrr.2017.12.015   

 
Federation of Canadian Municipalities (FCM). (2019). Green Municipal Fund: Natural Assets 

Bolster Climate Resilience. Accessed from the FCM website December 2024 at 
https://greenmunicipalfund.ca/resources/natural-assets-bolster-climate-resilience 

 
Fenech, A., Foster, J., Hamilton, K., & Hansell, R. (2003). Natural capital in ecology and 

economics: an overview. Environmental Monitoring and Assessment, 86(1–2), 3–17. 
 
Ferraro, G., & Failler, P. (2022). Bringing nature into decision-making and policy design: 

Experiences from overseas Europe. Policy Design and Practice, 5(2), 226–244.  
 
Ghofrani, Z., Sposito, V., and Faggian, R. (2017). A comprehensive review of blue-green 

infrastructure concepts. International Journal of Environment and Sustainability, 6(1), 
pp. 15-26.   

 
Gjaltema, J., Biesbroek, R., & Termeer, K. (2020). From government to governance…to meta-

governance: a systematic literature review. Public Management Review, 22(12), 1760–
1780.  

 
Gómez-Baggethun, de Groot, R., Lomas, P. L., & Montes, C. (2010). The history of ecosystem 

services in economic theory and practice: From early notions to markets and payment 
schemes. Ecological Economics, 69(6), 1209–1218.  

 
Guest, G., MacQueen, K. M., & Namey, E. E. (2012). Applied thematic analysis. SAGE 

Publications.   
 
Harrington, R., Anton, C., Dawson, T. P., de Bello, F., Feld, C. K., Haslett, J. R., Kluvánkova-

Oravská, T., Kontogianni, A., Lavorel, S., Luck, G. W., Rounsevell, M. D. A., Samways, M. 
J., Settele, J., Skourtos, M., Spangenberg, J. H., Vandewalle, M., Zobel, M., & Harrison, P. 
A. (2010). Ecosystem services and biodiversity conservation: concepts and a 
glossary. Biodiversity and Conservation, 19(10), 2773–2790. 

 
Hodge, G., & Gordon, D. L. A. (2014). Planning Canadian communities : an introduction to the 

principles, practice, and participants (6th ed.). Nelson Education. 
 

https://doi.org/10.1016/j.ecoser.2020.101198
https://doi.org/10.1016/j.ijdrr.2017.12.015%E2%80%AF
https://greenmunicipalfund.ca/resources/natural-assets-bolster-climate-resilience


124 
 

Holzer, J.M., Baird, J. & Hickey, G.M. (2022). Introduction: Pluralism in Ecosystem Governance. 
In Baird, J., Hickey, G. M., & Holzer, J. Pluralism in ecosystem governance. (First edition, 
pp. xvii- xxx). Academic Press.   

 
Hysing. (2021). Challenges and opportunities for the Ecosystem Services approach: Evaluating 

experiences of implementation in Sweden. Ecosystem Services, 52, 101372–. 
 
Infrastructure Canada (2022). Natural Infrastructure Fund Small Projects Stream Applicant 

Guide: 3.1 Asset Details. Accessed September 2024 from the Government of Canada 
website at https://housing-infrastructure.canada.ca/nif-fin/applicant-guide-demandeur-
eng.html#toc-2-3-1 

 
IPBES (2019). Global assessment report of the Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services, Brondízio, E. S., Settele, J., Díaz, S., Ngo, H. T. (eds). 
IPBES secretariat, Bonn, Germany. 1144 pages. ISBN: 978-3-947851-20-1   

 
IPSASB (2022). Responses to the IPSASB's Consultation Paper, Natural Resources. Accessed 

from the International Public Sector Accounting Standards Board [website] at 
https://www.ipsasb.org/publications/consultation-paper-natural-resources  

 
Kerr, G.L., Holzer, J. M., Baird, J., & Hickey, G. M. (2021). Ecosystem services decision support 

tools: exploring the implementation gap in canada. Facets (Ottawa), 6, 1864–1880.  
 
Knight. (2003). Integrating Stormwater Management with Economic, Social, Cultural and 

Ecological Goals in Christchurch, New Zealand. Australasian Journal of Environmental 
Management, 10(3), 181–191.  

 
Kooiman, J. (1993). Modern Governance : New Government-Society Interactions. SAGE 

Publications Ltd.   
 
Kooiman, J. (2003). Governing as Governance. SAGE Publications, London.   
 
Lele, S., Springate-Baginski, O., Lakerveld, R., Deb, D., & Dash, P. (2013). Ecosystem Services: 

Origins, Contributions, Pitfalls, and Alternatives. Conservation and Society, 11(4), 343–
358. 

 
Levin, K., Cashore, B., & Bernstein, S. (2009). Playing It Forward: Path Dependency, Progressive 

Incrementalism, and the ‘Super Wicked’ Problem of Global Climate Change. IOP 
Conference Series. Earth and Environmental Science, 6(50), 502002–2.   

 
Linneberg, M.S, & Korsgaard, S. (2019). Coding qualitative data: a synthesis guiding the 

novice. Qualitative Research Journal, 19(3), 259–270.  
 

https://housing-infrastructure.canada.ca/nif-fin/applicant-guide-demandeur-eng.html#toc-2-3-1
https://housing-infrastructure.canada.ca/nif-fin/applicant-guide-demandeur-eng.html#toc-2-3-1
https://www.ipsasb.org/publications/consultation-paper-natural-resources


125 
 

Lokot, M. (2021). Whose Voices? Whose Knowledge? A Feminist Analysis of the Value of Key  
Informant Interviews. International Journal of Qualitative Methods, 20, 
160940692094877–.   

 
Mace, G. M., Bateman, I., Albon, S., Balmford, A., Brown, C., Church, A., Haines-Young, R., 

Pretty, J. N., Turner, K., Vira, B., & Winn, J. (2011). Conceptual framework and 
methodology. In The UK National Ecosystem Assessment Technical Report (pp. 11-26). 
(UK National Ecosystem Assessment). UNEP-WCMC. http://uknea.unep-
wcmc.org/Resources/tabid/82/Default.aspx 

 
Mackinson, S. (2001). Integrating Local and Scientific Knowledge: An Example in Fisheries 

Science. Environmental Management (New York), 27(4), 533–545. 
 
Managi, S., Islam, M., Saito, O., Stenseke, M., Dziba, L., Lavorel, S., Pascual, U., & Hashimoto, S. 

(2022). Valuation of nature and nature’s contributions to people. Sustainability 
Science, 17(3), 701–705.  

 
Maring, L., & Blauw, M. (2018). Asset management to support urban land and subsurface 

management. The Science of the Total Environment, 615, 390–397.  
Maund, Irvine, K. N., Dallimer, M., Fish, R., Austen, G. E., & Davies, Z. G. (2020). Do ecosystem 

service frameworks represent people’s values? Ecosystem Services, 46, 101221–101221. 
https://doi.org/10.1016/j.ecoser.2020.101221  

  
McVittie, Cole, L., Wreford, A., Sgobbi, A., & Yordi, B. (2018). Ecosystem-based solutions for 

disaster risk reduction: Lessons from European applications of ecosystem-based 
adaptation measures. International Journal of Disaster Risk Reduction, 32, 42–54. 
https://doi.org/10.1016/j.ijdrr.2017.12.014   

 
Millennium Ecosystem Assessment. (2005). Ecosystems and human well-being: Synthesis. Island 

Press, Washington, DC. 
https://www.millenniumassessment.org/documents/document.356.aspx.pdf   

Milligan, Z. E. E. (2019). Enabling the Integration of Ecosystem Service-based Approaches into 
Planning Organizations: Municipal Natural Asset Management (Master's thesis, 
University of Waterloo). 

  
Missemer. (2018). Natural Capital as an Economic Concept, History and Contemporary 

Issues. Ecological Economics, 143, 90–96.  
 
Moller, H., Berkes, F., Lyver, P. O., & Kislalioglu, M. (2004). Combining Science and Traditional 

Ecological Knowledge: Monitoring Populations for Co-Management. Ecology and 
Society, 9(3), 2–2. 

 

http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
https://doi.org/10.1016/j.ecoser.2020.101221
https://doi.org/10.1016/j.ijdrr.2017.12.014
https://www.millenniumassessment.org/documents/document.356.aspx.pdf


126 
 

Morrison, T. H., Adger, W. N., Brown, K., Lemos, M. C., Huitema, D., Phelps, J., Evans, L., Cohen, 
P., Song, A. M., Turner, R., Quinn, T., & Hughes, T. P. (2019). The black box of power in 
polycentric environmental governance. Global Environmental Change, 57, 101934. 

 
Municipal Natural Assets Initiative-MNAI. (2017). Defining and Scoping Natural Assets. Available 

at https://mnai.ca/media/2018/02/finaldesignedsept18mnai.pdf   
 
Municipal Natural Assets Initiative. (2019). Advancing Municipal natural asset management 

through professional planning: Twelve action steps. Accessed from the NAI website at   
https://mnai.ca/media/2019/07/SP_MNAI_Report4_June2019.pdf 
 

Municipal Natural Assets Initiative. (2019). Primer on Natural Asset Management. Accessed 
from the Natural Assets Initiative website at https://mnai.ca/media/2019/06/MNAI-Org-
Charts.pdf 

 
Nahlik, Kentula, M. E., Fennessy, M. S., & Landers, D. H. (2012). Where is the consensus? A 

proposed foundation for moving ecosystem service concepts into practice. Ecological 
Economics, 77(1), 27–35. https://doi.org/10.1016/j.ecolecon.2012.01.001  

 
Natural Assets Initiative. (2022). Natural asset management for local governments: Reliable, 

sustainable, cost-effective service delivery [Brochure]. Accessed from the NAI website 
July 2023 at https://mnai.ca/natural-asset-management-for-local-governments-2/   

 
Natural Assets Initiative. (2023). NAI Communities page: Map [webpage]. Accessed from the 

NAI website July 2023 at https://mnai.ca/communities/   
 
Natural Assets Initiative. (2023, April 5). We are the Natural Assets Initiative. [Blog Post]. 

Accessed in March 2024 from the NAI website at https://mnai.ca/we-are-the-natural-
assets-initiative/   

 
Natural Assets Initiative. (2024). Impact Areas on the Ground: Map of NAI Projects. Accessed 

from NAI website November 2024 at https://naturalassetsinitiative.ca/on-the-
ground/#communities_map. 

Natural Assets Initiative. (2024, Aug 27). Our Recommendations for Canada’s 2025 Budget. 
Accessed at https://naturalassetsinitiative.ca/our-recommendations-for-canadas-2025-
budget/ 

 
Natural Assets Initiative and Ducks Unlimited Canada. (2024). Planning with Nature in the 

Prairies: Guide to Integrating Natural Asset Management in Local Government Plans. 
Accessed from the NAI website at https://naturalassetsinitiative.ca/resources-
reports/#publications 

 
 

https://mnai.ca/media/2018/02/finaldesignedsept18mnai.pdf
https://mnai.ca/media/2019/07/SP_MNAI_Report4_June2019.pdf
https://mnai.ca/media/2019/06/MNAI-Org-Charts.pdf
https://mnai.ca/media/2019/06/MNAI-Org-Charts.pdf
https://doi.org/10.1016/j.ecolecon.2012.01.001
https://mnai.ca/natural-asset-management-for-local-governments-2/
https://mnai.ca/communities/
https://mnai.ca/we-are-the-natural-assets-initiative/%E2%80%AF
https://mnai.ca/we-are-the-natural-assets-initiative/%E2%80%AF
https://naturalassetsinitiative.ca/our-recommendations-for-canadas-2025-budget/
https://naturalassetsinitiative.ca/our-recommendations-for-canadas-2025-budget/
https://naturalassetsinitiative.ca/resources-reports/#publications
https://naturalassetsinitiative.ca/resources-reports/#publications


127 
 

Natural Resources Canada. (2024, May 21). Canada’s record-breaking wildfires in 2023: A fiery 
wake-up call. Accessed from the Government of Canada website at   
https://natural-resources.canada.ca/simply-science/canadas-record-breaking-wildfires-
2023-fiery-wake-call/25303  
 

Ncube, & Arthur, S. (2021). Influence of blue-green and grey infrastructure combinations on 
natural and human-derived capital in urban drainage planning. Sustainability (Basel, 
Switzerland), 13(5), 2571–.  

 
O’Neill, S. J. (2018). A whole ecosystem approach to natural asset management. Municipal 

World, 128(5), 33–34.   
 
Patterson, M., McDonald, G., & Hardy, D. (2017). Is there more in common than we think? 

Convergence of ecological footprinting, emergy analysis, life cycle assessment and other 
methods of environmental accounting. Ecological Modelling, 362, 19–36. 

 
Pearce, D.W. (1988). Economics, Equity and Sustainable Development. Futures 20(6), 598-605.  
Penrod, J., Preston, D. B., Cain, R. E., & Starks, M. T. (2003). A Discussion of Chain Referral As a 

Method of Sampling Hard-to-Reach Populations. Journal of Transcultural Nursing, 14(2), 
100–107.   

 
Philp, G., & Cohen, A. (2020). Municipal climate change adaptation and mitigation: From 

planning to action in nova scotia. Journal of Environmental Planning and Management, 
63(11), 1927-1945. 

  
Pritchard, L., Folke, C., & Gunderson, L. (2000). Valuation of Ecosystem Services in Institutional 

Context. Ecosystems (New York), 3(1), 36–40.   
 
Purushothaman, S., Thomas, B. K., Abraham, R., & Dhar, U. (2013). Beyond Money Metrics: 

Alternative Approaches to Conceptualising and Assessing Ecosystem Services. 
Conservation and Society, 11(4), 321–325.   

 
Rahman, H. M. T., Bowron, T., Pett, B., Sherren, K., Wilson, A., & van Proosdij, D. (2021). 

Navigating nature-based coastal adaptation through barriers: A synthesis of 
practitioners' narrative from nova scotia, canada. Society & Natural Resources, 34(9), 
1268-1285.  

 
Rathwell, K. J., & Peterson, G. D. (2012). Connecting Social Networks with Ecosystem Services 

for Watershed Governance: a Social-Ecological Network Perspective Highlights the 
Critical Role of Bridging Organizations. Ecology and Society, 17(2), 24-.  

 
Renaud, Sudmeier-Rieux, K., & Estrella, M. (2013). The role of ecosystems in disaster risk 

reduction. United Nations University Press.  
 

https://natural-resources.canada.ca/simply-science/canadas-record-breaking-wildfires-2023-fiery-wake-call/25303
https://natural-resources.canada.ca/simply-science/canadas-record-breaking-wildfires-2023-fiery-wake-call/25303


128 
 

Rogers, E. (2003). Diffusion of innovations (5th ed.). Free Press.  
 
Russell, N. (2021) City of Charlottetown creates first natural asset inventory: ‘People recognize 

these spaces as having value. But when they’re gone, they’re gone.’ CBC News. Accessed 
from CBC News website at https://www.cbc.ca/news/canada/prince-edward-island/pei-
city-charlottetown-natural-asset-inventory-1.6180056   

 
Sandelowski, M. (2001). Real qualitative researchers do not count: The use of numbers in 

qualitative research. Research in Nursing & Health, 24(3), 230–240. 
 
Secretariat of the Convention on Biological Diversity (2009). Connecting Biodiversity and 

Climate Change Mitigation and Adaptation: Report of the Second Ad Hoc Technical 
Expert Group on Biodiversity and Climate Change. Montreal, Technical Series No. 41, 
126 pages. 

 
SERSC. (2022). Southeast Regional Service Commission Annual Report. Accessed from the SERSC 

land planning website at https://plan360.ca/media-planning/library/AR22-E-Final.pdf  
 
SERSC (Southeast Regional Service Commission). (2024). Plan 360 Initiatives: Natural Assets. 

Accessed from the SERSC land planning website in 2024 at 
https://plan360.ca/initiatives/natural-assets 

 
Shackleton, S., Bezerra, J. C., Cockburn, J., Reed, M. G., & Abu, R. (2021). Interviews and 

Surveys. In Biggs, R., de Vos A., Preiser, R., Clements, H., Maciejewski, K., and Schlüter, 
M. (1st Ed.) The Routledge Handbook of Research Methods for Social-Ecological Systems 
(pp. 107-118). London: Routledge.   

 
Short, Clarke, L., Carnelli, F., & Uttley, B. (2019). Capturing the multiple benefits associated with 

nature-based solutions: Lessons from a natural flood management project in the 
Cotswolds, UK. Land Degradation & Development, 30(3), 241–252.    

 
Singh, I., and Hopton, A. (2023). How climate change is making wildfires worse in normally mild 

and wet Atlantic Canada. Accessed August 2023 from CBC News website 
https://www.cbc.ca/news/science/climate-change-wildfires-atlantic-canada-1.6870243  

Stake, R. (1995). The Art of Case Study Research. USA: Sage Publications.  
 
Statistics Canada. (2023). Census Profiles 2021: Census of Population. Accessed from 

https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E 
 
Stern, M.J. (2018). Social science theory for environmental sustainability : a practical guide (First 

edition.). Oxford University Press.   
 
Stern, M. J. (2018). Chapter 8.3: Diffusion Theory. Social science theory for environmental 

sustainability: a practical guide (First edition.). Oxford University Press.   

https://www.cbc.ca/news/canada/prince-edward-island/pei-city-charlottetown-natural-asset-inventory-1.6180056
https://www.cbc.ca/news/canada/prince-edward-island/pei-city-charlottetown-natural-asset-inventory-1.6180056
https://plan360.ca/media-planning/library/AR22-E-Final.pdf
https://plan360.ca/initiatives/natural-assets
https://www.cbc.ca/news/science/climate-change-wildfires-atlantic-canada-1.6870243
https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E


129 
 

 
Suleiman. (2021). Blue green infrastructure, from niche to mainstream: Challenges and 

opportunities for planning in Stockholm. Technological Forecasting & Social 
Change, 166, 120528–. https://doi.org/10.1016/j.techfore.2020.120528  

 
Tang Kai, N. M., Swatuk, L., Suffling, R., & Seasons, M. (2022). Ecosystem Services in Canadian 

City Planning: Opportunities for Policy and Practice in an Era of Climate 
Change. Canadian Planning and Policy, 2022, 151–171.  

 
TEEB- The Economics of Ecosystem and Biodiversity. (2010). The Economics of Ecosystems and 

Biodiversity: Ecological and Economic Foundations. Edited by Pushpam Kumar. 
Earthscan: London and Washington. Accessed from 
https://teebweb.org/publications/teeb-for/research-and-academia/ 

 
Tengö, M., Brondizio, E. S., Elmqvist, T., Malmer, P., & Spierenburg, M. (2014). Connecting 

Diverse Knowledge Systems for Enhanced Ecosystem Governance: The Multiple 
Evidence Base Approach. Ambio, 43(5), 579–591. 

 
Thompson, K., Duinker, P. N., & Sherren, K. (2021). Ecosystem services: A new framework for 

old ideas, or advancing environmental decision‐making? Learning from Canadian 
forerunners to the ES concept. The Canadian Geographer, 65(3), 306–320. 
https://doi.org/10.1111/cag.12670   

 
Thompson, K., Sherren, K., Duinker, P. N., Terashima, M., & Hayden, A. (2024). Building the case 

for protecting urban nature: How urban planners use the ideas, rhetoric, and tools of 
ecosystem services science. Ecosystem Services, 65, 101579-.  

 
Town of Gibsons. (2017). Advancing Municipal Natural Asset Management: The Town of 

Gibsons’ Experience in Financial Planning and Reporting. Accessed in November 2024 
from the Natural Assets Initiative website at https://naturalassetsinitiative.ca/wp-
content/uploads/2024/09/NAI-gibsons-Financial-Planning-Report-Jan2018.pdf 

 
Town of Gibsons. (2019). Gibsons’ natural asset management journey [webpage]. Accessed 

from the Town of Gibsons website July 2023 at https://gibsons.ca/sustainability/natural-
assets/gibsons-natural-asset-management-
journey/#:~:text=The%20wetlands%20in%20White%20Tower,asset%20management%2
0and%20financial%20planning.   

 
Town of Mahone Bay. (2022) Town of Mahone Bay Asset Management Policy. Accessed on the 

Town of Mahone Bay website at https://www.townofmahonebay.ca/by-laws--
policies.html  

 

https://doi.org/10.1016/j.techfore.2020.120528
https://doi.org/10.1111/cag.12670%E2%80%AF
https://naturalassetsinitiative.ca/wp-content/uploads/2024/09/NAI-gibsons-Financial-Planning-Report-Jan2018.pdf
https://naturalassetsinitiative.ca/wp-content/uploads/2024/09/NAI-gibsons-Financial-Planning-Report-Jan2018.pdf
https://gibsons.ca/sustainability/natural-assets/gibsons-natural-asset-management-journey/#:~:text=The%20wetlands%20in%20White%20Tower,asset%20management%20and%20financial%20planning
https://gibsons.ca/sustainability/natural-assets/gibsons-natural-asset-management-journey/#:~:text=The%20wetlands%20in%20White%20Tower,asset%20management%20and%20financial%20planning
https://gibsons.ca/sustainability/natural-assets/gibsons-natural-asset-management-journey/#:~:text=The%20wetlands%20in%20White%20Tower,asset%20management%20and%20financial%20planning
https://gibsons.ca/sustainability/natural-assets/gibsons-natural-asset-management-journey/#:~:text=The%20wetlands%20in%20White%20Tower,asset%20management%20and%20financial%20planning
https://www.townofmahonebay.ca/by-laws--policies.html
https://www.townofmahonebay.ca/by-laws--policies.html


130 
 

Town of Mahone Bay. (2020). Growing up in Mahone Bay’s Green Spaces [factsheet]. Accessed 
on the Town of Mahone Bay website (asset management page) at 
https://www.townofmahonebay.ca/asset-management.html  

 
Triyanti, & Chu, E. (2018). A survey of governance approaches to ecosystem-based disaster risk 

reduction: Current gaps and future directions. International Journal of Disaster Risk 
Reduction, 32, 11–21. https://doi.org/10.1016/j.ijdrr.2017.11.005   

 
United Nations. (N.d.) IPBES: History of the establishment of the IPBES; Conceptual Framework. 

Retrieved from the IPBES website December 2022,    
https://ipbes.net/history-establishment   
https://ipbes.net/conceptual-framework    
 

Value of Nature to Canadians Study Taskforce. (2017). Completing and Using Ecosystem Service 
Assessment for Decision-Making: An Interdisciplinary Toolkit for Managers and Analysts. 
Ottawa, ON: Federal, Provincial, and Territorial Governments of Canada. Accessed from 
the Government of Canada website at 
https://publications.gc.ca/collections/collection_2017/eccc/En4-295-2016-eng.pdf   

 
van Vliet, M. (1993). Environmental regulation of business: Options and constraints for 

communicative governance. In Kooiman, J. (Eds), Modern governance: New 
government-society interactions (pp.105-118). Sage.  

 
Vasseur, L., Thornbush, M. J., & Plante, S. (2017). Adaptation to Coastal Storms in Atlantic 

Canada (1st ed. 2018 edition.). Springer International Publishing AG.   
Ville de Saint-Quentin. (2022). Municipal Asset Management Policy NO 2017-52. (Revised 2022, 

March 8). Accessed December 2024 from the Ville de Saint-Quentin website at 
https://www.saintquentinnb.com/en/publications-officielles  

 
Ville de Saint-Quentin. (2024). Asset Management Plan: PGA History (Le Plan de Gestion des 

Actifs). Accessed December 2024 from the Ville de Saint-Quentin website at 
https://www.saintquentinnb.com/publications-officielles  

 
Vogel, B., Henstra, D., & McBean, G. (2018: 2020). Sub-national government efforts to activate 

and motivate local climate change adaptation: Nova scotia, canada. Environment, 
Development and Sustainability, 22(2), 1633-1653.  

Walker, S. (2022). The Origins of Asset Management from 1700 to 1960: Towering Investors By 
Nigel Edward Morecroft. Palgrave Studies in the History of Finance, 1st ed. 2017 [Review 
of The Origins of Asset Management from 1700 to 1960: Towering Investors By Nigel 
Edward Morecroft. Palgrave Studies in the History of Finance, 1st ed. 2017]. Journal of 
Pension Economics & Finance, 21(4), 665–667. Cambridge University Press.   

 

https://www.townofmahonebay.ca/asset-management.html
https://doi.org/10.1016/j.ijdrr.2017.11.005
https://ipbes.net/history-establishment
https://ipbes.net/conceptual-framework
https://publications.gc.ca/collections/collection_2017/eccc/En4-295-2016-eng.pdf%E2%80%AF
https://www.saintquentinnb.com/en/publications-officielles


131 
 

Wam, H. K., Bunnefeld, N., Clarke, N., & Hofstad, O. (2016). Conflicting interests of ecosystem 
services: Multi-criteria modelling and indirect evaluation of trade-offs between 
monetary and non-monetary measures. Ecosystem Services, 22, 280–288. 

 
Wang, H., & Ran, B. (2023). Network governance and collaborative governance: a thematic 

analysis on their similarities, differences, and entanglements. Public Management 
Review, 25(6), 1187–1211.  

 
Waylen, K. A., Blackstock, K. L., & Holstead, K. L. (2015). How does legacy create sticking points 

for environmental management? Insights from challenges to implementation of the 
ecosystem approach. Ecology and Society, 20(2), 21-.  

 
Westman, W.E. (1977). How Much Are Nature’s Services Worth? Science (American Association 

for the Advancement of Science), 197(4307), 960–964. 
https://doi.org/10.1126/science.197.4307.960   

 
Whelchel, Renaud, F. G., Sudmeier-Rieux, K., & Sebesvari, Z. (2018). Advancing ecosystems and 

disaster risk reduction in policy, planning, implementation, and 
management. International Journal of Disaster Risk Reduction, 32, 1–3. 
https://doi.org/10.1016/j.ijdrr.2018.08.008   

 
Wurster, D., & Artmann, M. (2014). Development of a Concept for Non-monetary Assessment 

of Urban Ecosystem Services at the Site Level. Ambio, 43(4), 454–465. 
 
Wüstemann, H., Bonn, A., Albert, C., Bertram, C., Biber-Freudenberger, L., Dehnhardt, 

A., Döring, R., Elsasser, P., Hartje, V., Mehl, D., Kantelhardt, J., Rehdanz, K., Schaller, 
L., Scholz, M., Thrän, D., Witing, F., & Hansjürgens, B. (2017). Synergies and trade-offs 
between nature conservation and climate policy: Insights from the “Natural Capital 
Germany – TEEB DE” study. Ecosystem Services, 24, 187–199.    

 
 Yang, Q., Liu, G., Casazza, M., Campbell, E. T., Giannetti, B. F., & Brown, M. T. (2018). 

Development of a new framework for non-monetary accounting on ecosystem services 
valuation. Ecosystem Services, 34, 37–54. 
 

 
 
 
 
  

https://doi.org/10.1126/science.197.4307.960
https://doi.org/10.1016/j.ijdrr.2018.08.008


132 
 

Appendix 1: Table of NAM Communities in Atlantic Canada 
 

Table 2: Table of NAM Communities in Atlantic Canada 

 

 Community 
Name 

Population 
(2021) 

Population 
change 

(%) 
2016-2021 

Settlement 
size 

Sources confirming 
NAM activity 

1 City of 
Dieppe,NB 

28,114 10.8 Small city City of Dieppe and 
KPMG, 2021 

2 City of 
Edmundston, 
NB 

16,437 -0.9 Small city Eyquem et al., 2022  
 
 

3 City of 
Fredericton, NB 

63, 113  7.5 Large city Eyquem et al., 2022 

4 City of Moncton, 
NB 

79, 470 10.5 Large city Eyquem et al., 2022; 
NAI, 2023  
  

5 City of Saint 
John, NB 

69,895 3.4 Large city NAI, 2023  

6 Northwest 
Regional 
Service 
Commission, 
NB  

n/a n/a n/a Eyquem et al., 2022  

7 Pointe-du-
Chêne, NB 

767 7.1 Rural Eyquem et al., 2022;  
NAI, 2023  
 

8 Southeast 
Regional 
Service 
Commission, 
NB 

192,625 7.7 n/a SERSC, 2024 

9 Town of 
Florenceville-
Bristol, NB 

1,573 -1.9 Small town Eyquem et al., 2022; 
NAI, 2023  

10 Town of 
Riverview, NB 

20, 584  4.7 Small city Eyquem et al., 2022; 
NAI, 2023  
  

11 Town of 
Sackville , NB 

6,099 14.4 Small town Eyquem et al., 2022; 
NAI, 2023  
  

12 Town of Saint-
André, NB 

1,794 -5.6 Small town Eyquem et al., 2022  
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 Community 
Name 

Population 
(2021) 

Population 
change 

(%) 
2016-2021 

Settlement 
size 

Sources confirming 
NAM activity 

13  Ville de Saint-
Quentin, NB 

2,141 -2.4 Small town  
Ville de Saint-
Quentin, 2022; 2024 

14 Town of Saint 
Andrews, NB 

2,048 14.7 Small town Eastern Charlotte 
Waterways & Town of 
Saint Andrews, 2019 

15 Village of 
Drummond , NB 

729 -1.1 Rural Eyquem et al., 2022  
  

*n/a Village of 
Riverside- 
Albert, NB  

348 -0.6 Rural Eyquem et al., 2022; 
NAI, 2023;   
Government 
Representative  

16 City of Saint 
John’s , NFLD 

212,579 2 CMA Eyquem et al., 2022  
  

17 Town of Logy 
Bay-Middle 
Cove-Outer 
Cove, NFLD  

2364 6.4 Small town Eyquem et al., 2022;  
NAI, 2023  

18 Halifax Regional 
Municipality , 
NS 

439,819 9.1 RGM Eyquem et al., 2022; 
NAI, 2023  
  

19 Municipality of 
the District of 
Lunenburg, NS 

25,545 2.7 Rural Eyquem et al., 2022; 
NAI, 2023  
 
  

20 Municipality of 
the District of 
East Hants 

22,892 2 Rural NAI, 2024 

21 Town of 
Mahone Bay, 
NS 

1,064 2.7 Small town Town of Mahone Bay 
(2020; 2022) 
 

22 Town of New 
Glasgow, NS 

9,471 4.4 Small town Eyquem et al., 2022;  
NAI, 2023  
  

23 City of 
Charlottetown, 
PEI 

38, 809  7.5 Large city Eyquem et al., 2022; 
NAI, 2023  
  

24 Town of 
Stratford, PEI 

10, 927  12.5 Small city Eyquem et al., 2022; 
NAI, 2023  



134 
 

 Community 
Name 

Population 
(2021) 

Population 
change 

(%) 
2016-2021 

Settlement 
size 

Sources confirming 
NAM activity 

  

 
** 
25/26 

N/a N/a N/a N/a Two additional local 
governments were 
noted to be involved 
in NAM through 
interview sources. 

 

Table Sources: Eyquem et al., 2022; Natural Assets Initiative, 2023; 2024; Town of 

Mahone Bay 2020; 2022; City of Dieppe and KPMG, 2021; Eastern Charlotte Waterways 

& Town of Saint Andrews, 2019; SERSC, 2024; Ville de Saint-Quentin, 2022; 2024. 

 

Additional sources: Population Statistics accessed from: Statistics Canada, 2023; SERSC, 

2022; Settlement sizes selected based on: Hodge and Gordon, 2014. 

 

 * This village was noted to have completed a natural asset inventory with NAI; a 

representative confirmed that they have since discontinued NAM (most likely due to 

staff turnover; the institutional memory appears to have been impacted in this case). 

 

**Two additional local governments were identified as being involved in NAM, however, 

efforts to contact them directly and confirm their involvement through secondary 

sources were unsuccessful. Including these two potential communities, this would bring 

the number of NAM communities in Atlantic Canada up to 26. (This research provides an 

approximate number of 25).  
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Appendix 2: Document Analysis Table  
 

Table 3: Document Analysis Table (Extended version) 

 

Document 
Type   

DOC  
#  

Location   Author  NAM 
terms 
used 
(y/n)   

Purpose/Description   Climate Actions  
(Policies/bylaws/programs)  
  
Interferences, interplays, 
interventions  

Plan report   A2   PEI   

Consultants 
and local 
government  

Yes   
Part of a climate action 
plan process; includes 
policy review, local 
consultation; Includes 
strong focus on natural 
assets 
inventory/mapping, risk 
assessments.  

 

Emphasizes vision to 
include natural 
assets/infrastructure, asset 
management, risk 
reduction into planning  
  
-Links to ‘food asset’ map  
  

Committee 
Report   

B1   PEI   

Town 
sustainability 
committee  

Yes   

Written to encourage 
improvements to urban 
forestry (protection 
and management), 
stating climate change 
as one of the driving 
factors.   

  
-References examples of 
the NAM approach as 
potential method for 
managing urban forest  
  
-advocates for economic 
valuations of ecosystem 
services  

Plan report   C5   NS   

Local 
government  

Yes   Background details for 
a community 
(Municipal) plan (in 
development phase). 
Linked to goals in the 
local climate change 
action plan. Mapping 
natural assets noted as 
part of the municipal 
climate strategy.  

-Taking climate change into 
account in vision/priorities 
to shape future  

Study 
report   

C3   NS   

ENGO  

Yes   Wetland report 
(ecosystem services 
assessment). Prepared 
for a local government. 
Community participant 
notes they use these 
types of NAM initiatives 
to 'piggy back' off them 
in order to advance 

 

Cross references local 
assessment with the NAM 
inventory data.   
  
-Provides condition 
assessments for wetlands  
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Document 
Type   

DOC  
#  

Location   Author  NAM 
terms 
used 
(y/n)   

Purpose/Description   Climate Actions  
(Policies/bylaws/programs)  
  
Interferences, interplays, 
interventions  

collaborative wetland 
conservation work.  

Municipal 
Plan   

D1   NFLD   

Local 
government  

Yes   

Municipal plan. 
Includes official 
signatures.   

-policy to preserve 
shorelines, watercourses, 
wetlands, and waterbodies 
and these associated 
wildlife and fish habitats  
  
-new goal to improve 
storm water management 
through hybrid 
NAM/engineered 
approaches (prioritizes 
natural drainage systems)  
  
-promoting protection and 
management of ‘natural 
assets’ in goals, policies, 
vision/mission; focused 
through the lens of 
municipal services  

Study 
report   

D3   NFLD   

Consulting 
firm  

Yes    Related to wetlands/ 
watersheds. Prepared 
for local government. 
 The report makes use 
of NAM terms right 
from the start and in 
other sections. The 
intro talks about how 
the town is linking this 
study information to 
their new municipal 
plan and development 
regulations.  

 

Flood risk mapping and 
analysis conducted to 
provide rationale for local 
government’s new policies 
and development 
regulations   

Climate 
Plan   

E1   NB   

Environmental 
organization  

Yes   Community-based 
climate adaptation 
plan, prepared for the 
municipality. Officially 
linked to a municipal 
plan (bylaw)   

-Integrating climate change 
risks into asset 
management planning   
-recommends NAM 
approach  
  



137 
 

Document 
Type   

DOC  
#  

Location   Author  NAM 
terms 
used 
(y/n)   

Purpose/Description   Climate Actions  
(Policies/bylaws/programs)  
  
Interferences, interplays, 
interventions  

Climate 
Plan   

H1   NB   

Local and 
provincial 
government  

Yes   

Climate change 
adaptation plan (phase 
of action planning).   

  
-policies to encourage 
climate adaptation 
practices using natural 
infrastructure, green 
spaces, and NbS/ES into 
development & design  
(considerations for storm 
water management)  
  
  
-contains economic 
valuation for specific 
natural assets (for storm 
water services)  
  
  
  
  
  
  

Program 
materials  

C1   NS   

Local 
government  

No   Residential tree 
planting announcement 
to give away 500 trees; 
linked to the local 
climate change action 
plan. Participant links 
these actions as being 
relevant to their NAM-
related work in the 
interview  

 

-Provides details on the 
tree program (linked to the 
LCCAP goals).  
  
-Provides public with 
details on benefits to 
community well-being 
/ecosystem health   

Report   C4   NS   

Local 
government  

No   

Tree planting 
event overview/ 
progress report: focus 
on tracking trees and 
invasive species 
management/ species 
diversity.   

 

-Discusses public 
communication about 
trees  
-Details on tree tracking 
system  
-progress on goals linked to 
the local climate change 
action plan.  

Program 
Materials   

C2   NS   
Local 
government  

No   

Food security project   

 

-provides public with 
information to assist with 
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Document 
Type   

DOC  
#  

Location   Author  NAM 
terms 
used 
(y/n)   

Purpose/Description   Climate Actions  
(Policies/bylaws/programs)  
  
Interferences, interplays, 
interventions  

networking for food 
security  
-invites public and targeted 
groups to fill out surveys to 
inform future action plan   

Bylaw   H2   NB   

Local 
government  

No   Bylaw to establish 
requirements to 
include street tree 
planting in new 
developments; 
encourages canopy 
growth.  

Development controls and 
requirements around tree 
planting for street trees  

Program 
Materials  

G1   NB   

Local 
government  

No   

Tree planting program. 
Interviewee referenced 
this program as an 
important practice 
relevant to NAM.  

*  
Informs public about the 
street tree planting 
program for businesses and 
residents (linked to 
beautification program 
goals)  

Bylaw   A1   PEI   

Local 
government  

No   

Tree permitting & 
protection (urban 
forestry); Encourages 
measures toward 
canopy growth, risk 
assessments for trees, 
tree preservation, and 
invasive species 
management.  

-Development activities 
must comply with new 
bylaw to protect city 
owned and heritage trees  
  
-Preserves, protects and 
replaces protected trees  
  
-invasive species control 
across property lines 
(including private)  
  
-Requirements for tree risk 
assessments  
-Administered across five 
departments  

Climate 
Plan   

C6   NS   

Local 
government  

No   

Local Climate Change 
Action Plan   

-Actions for land and water 
conservation (land 
acquisition goals, 
conservation easements)  
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Document 
Type   

DOC  
#  

Location   Author  NAM 
terms 
used 
(y/n)   

Purpose/Description   Climate Actions  
(Policies/bylaws/programs)  
  
Interferences, interplays, 
interventions  

-floodplain and flood risk 
mapping to integrate into 
zoning & land use  
  

Regulations   D2   NFLD   

Local 
government  

No   

Development 
regulations; includes 
amendments to protect 
coastal areas and other 
environmentally 
sensitive areas (noted 
in interview as related 
to NAM)  

-Standards to enhance 
trails, green buffers, tree 
canopy, erosion control, 
shorelines  
-Protections for 
groundwater supply  
  
-New requirements for 
development permits 
associated with 
environmental zones 
(included flood risk areas)  

Bylaw   E3   NB   

Local 
government  

No   

Zoning. Interviewee 
links NAM as relevant 
to zoning changes here 
(green spaces/ 
environmental zones)  

-New zoning to protect 
natural infrastructure, 
green spaces with 
development controls  
-Zoning in relation to sea 
level rise, coastal 
protection and 
development    
  

Municipal 
Plan 
(Bylaw)   

E2   NB   

Local 
government  

No   
Municipal Plan (Bylaw). 
Includes official 
signatures. This 
document notes that it 
is officially linked to the 
community climate 
plan that preceded it 
(which does reference 
NAM as a 
strategy). Interviewee 
links this municipal plan 
and some of its policy 
changes as an example 
of NAM, particularly in 
relation to storm water 
management  

-Policy to introduce new 
standards for flood and 
erosion control, shorelines 
(includes retaining 
vegetation, shorelines)  
  
-policy to consider nature-
based solutions over hard 
engineering approaches 
when possible  
  
-Policy for risk-based asset 
management planning  
  
-Policy to encourage 
nature-based storm water 
management  
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Document 
Type   

DOC  
#  

Location   Author  NAM 
terms 
used 
(y/n)   

Purpose/Description   Climate Actions  
(Policies/bylaws/programs)  
  
Interferences, interplays, 
interventions  

  
  

Plan   J1   NB   

Local 
government  

No   Climate Change 
Adaptation Plan. 
Extensive use of the 
NAM terms and 
methods (tree 
inventory, service 
levels) in association 
with natural 
infrastructure, but 
without using the term 
"natural asset" 
specifically (terms used 
in a roundabout way, 
not included).   

-Actions for tree 
maintenance and 
inspections (hazard 
reduction)  
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Appendix 3: Interview Guide & Questions 
 
 

Summary of Content: For the interviews, participants were divided into two groups 

(Local Government and Community). While participants were asked similar questions 

that touched on certain themes related to NAM, some were phrased differently 

depending on which group the participant was from. Additionally, if a participant was 

less familiar with NAM, the interview guide contained options to re-phrase certain 

questions to meet the participant closer to their level of involvement/ experience with 

the NAM approach. The questions for the interview were created based on the 

objectives of the research. Ecosystem services literature was also reviewed prior to the 

interviews to gain a better understanding of some of the key issues that emerge when 

practitioners attempt to implement ES approaches (e.g. communication difficulties). 

While the ES literature was not used directly as a framework for the interview guide, 

reading these materials likely influenced some of the decisions surrounding the overall 

design of this research. While the research questions were in development, they were 

also searched to ensure that they touched upon topics relevant to Diffusion Theory 

(Rogers, 2003). For example, the questions ask participants about communication, 

collaboration, and the meaning of NAM; these questions help to illuminate both how 

the participants perceive NAM and how they are communicating with others about the 

NAM approach. Finally, the responses from participants about how they are engaging 

with others and conducting NAM are relevant specifically to the governance processes 

and climate change activities that they are performing in relation to NAM.  

  

INTERVIEW GUIDE & QUESTIONS  

  

Note: If they ask, when I say ‘natural assets’ I mean natural features on the landscape, 

anything from lakes, ponds, wetlands, coastlines, beaches, fields, forests, etc.  

  

THEME 1: WHAT IS IT THAT HAS DRAWN THEM TOWARDS THIS MANAGEMENT 

APPROACH?  

(Intro “grand tour question”)  
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1a. Can you describe what natural asset management is, in your own words?   

Prompts: Is there anything that stands out to you that you think is particularly useful, or 

important for the community? How is this work needed? Why/ in what way? If not, why 

not?  

  

  

Note: If the participant is not yet doing tasks on NAM, but they have been recommended 

to interview, skip question 1b and go to question 2a. If they say they’re involved directly, 

ask 1b too:  

1b. How did you come to be involved in natural asset management/ecosystem 

services? -Prompt question: What was the municipality doing in relation to natural 

assets prior to being introduced to the new approach?  

  

Note: If the interviewee is very far removed from the process, skip to question 2b and use 

alternative phrasing  

2a. Can you describe a bit to me what you understand about the natural asset 

management approach? Prompt: In what ways might this approach be useful?   

  

Note: Question 2b is for community interviewees only  

2b. After having a chance to look through the public report, can you describe to me 

what you understand about the natural asset management approach?   

  

  

THEME 2: WHAT HAS THEIR EXPERIENCE BEEN LIKE WITH THE PROCESS SO FAR?  

  

Note: If they are in very early stages and the participant feels as though they are not 

really doing much work in this area yet, they might not be able to answer question 3, 

skip to question 4. If interviewee is external to municipality, skip to question 5.  

  

Note: if question 3 is skipped, make sure to ask about policies in question 7.   

3. Can you describe what the process of natural asset management work has been like 

so far?  

 Prompt: Has there been any challenges or interesting moments so far? Have there been 

any practices, policies, etc. that have been adapted to align with this management 

approach? Is it (NAM) working?  

  

Note: Question 4 is better for participants who are still in very early stages/ less familiar 

with NAM  
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4. What has the experience been like since the municipality became involved with 

natural asset management? Prompt: Can you anticipate any potential challenges or 

opportunities? Has there been any exciting moments?  

  

Question 5 is for interviewees external to the local government   

5. If you have been involved, can you describe what the experience of being involved 

with natural asset management has been like so far? Prompts: Has there been any 

highlights or challenges that have come up?  If there are challenges, ask if/how they’ve 

worked through them  

  

  

  

THEME 3: HOW IS THE LOCAL GOVERNMENT CURRENTLY CONSIDERING NAM WITHIN 

THE WORK AND DECISIONS?   

Note: If they are in very early stages and have identified that they are not currently 

applying the NAM management approach yet, skip to question 7. If the interviewee is 

external to the municipality, skip to question 8.  

  

6. Can you share details about how your department has been working on tasks 

related to Natural Asset Management? Prompts: Have there been any tools that the 

department has been using to help with the process? Have the recent maps and GIS 

dashboards been used for any particular tasks or decisions?  

  

7. In what ways, if any, are existing approaches being adapted to consider natural 

asset management? Prompts: Does your department have any decision-making or 

regulatory/development tools that are used/could be used to assist with this type of 

work? If yes, please describe. Are these methods working well? Are there any ways in 

which the process could be improved?   

  

Note to self: if they haven’t mentioned policies yet, ask ‘Have there been any policies, 

practices, etc., that have been adapted to align with the NAM approach?  

  

Note: Question 8 is for community interviewees only  

8. From your perspective, can you describe how the natural assets are currently being 

managed in your community? Prompt: Have you noticed any recent changes? Why do 

you think that is? Prompts: Are there any laws/land use decisions that have helped 

environmental goals? Any that have impeded them? Is there anything you can think of 

that might improve the management of natural assets? 
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THEME 4: HOW ARE THEY COMMUNICATING AND COLLABORATING ON 

THE NATURAL ASSET MANAGEMENT?  

  

Note: If they say no to question 9, skip to question 10.  

   

9. Has your organization/department been collaborating with others on natural asset 

management? (This could be people/groups within your 

department/organization/group or it could be external parties)  

If YES, Prompt: Can you tell me some more about those activities? What has that process 

been like?  

  

  

10. If not, how might collaborating on natural asset management be useful? Prompts: 

Are there any other departments or groups that would be useful to collaborate with? 

Why is that? Is there anything you can think of that impedes collaboration on NAM 

within your community?  

  

  

11. Has there been any stakeholder or public communication surrounding the natural 

asset management?  Prompt: If yes, Can you explain what has the experience been like 

so far, communicating internally and across groups about the natural asset 

management?  

  

Prompt for local governments: If not, are there any plans for upcoming 

stakeholder/community involvement in the topic of NAM ore related projects?  

Prompt for community organizations: Is there anything that might improve 

communication about natural asset management?  

  

  

  

  

THEME 5: WHAT ARE THE GOALS OF THE ORGANIZATION THAT ARE RELEVANT TO 

NATURAL ASSET MANAGEMENT?  

Note: If the interviewee is a community participant, skip to question 13.  
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12. How might integrating the NAM approach into decisions assist the municipality 

with its sustainability goals? Prompts: this could be environmental goals or any types of 

sustainability goals? Any concerns with this approach?  

Prompt: Has the municipality considered natural asset management in regard to climate 

change concerns? In what ways?  

  

Community participants:  

13. Are there any ways that you see this new management approach as being able to 

advance the goals of your organization? (Prompt: these goals could be environmental 

or any type). Prompt: Any concerns with this approach?  

  

Closing Question:  

14. Is there anything else that I missed that you’d like to mention that comes to 

mind?  
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Appendix 4: List Of Documents 
 

Note: To help maintain the anonymity of participants, the following document titles 

have been adjusted to remove place names 

 

Table 4: List of Documents Table 

 

DOC 
# 

Year 
Released 

Title 

A1 2021 Urban forestry tree permitting protection bylaw 

A2 2023 Climate Action Plan: Phase 1 Discovery, final report 

B1 2019 Protecting and Managing [the] Urban Forest 

C5 2020 [Municipal] 2040 Plan 

C3 

2022 

Conserving Canada's Wetlands: Wetland ecosystems protocol 
services assessment on five freshwater wetlands in the 
[municipality].  

C6 2022 Local Climate Change Action Plan 2030 

C1 2023 News Release: Municipality giving away 500 trees to residents 

C4 2023 Tree Planting Event report 2023 

C2 
2023 

News Release: Municipality launches food security project 
surveys 

D1 2022 Municipal Plan 2021_ version 2022 

D2 2022 [Municipal] Development regulations 2021 

D3 2019 [Municipality’s] Wetlands, waterways and waterbodies study 

E1 2019 [Municipality’s] community-based climate adaptation plan 

E3 2022 Zoning bylaw 

E2 2020/2021 Municipal Plan 2020: Bylaw 

H1 2021 Climate Change Adaptation Plan: Phase 2 Adaptation Actions 

H2 2020 Street trees bylaw 

J1 2023 Climate Change Adaptation Plan 

G1 n.d 
(accessed 
2024) 

Tree planting program 
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Appendix 5: Table of Affiliations 

 
Table 5: Table of Participant Affiliations 

 

Table 4 includes the broad affiliations of participants that have been quoted within the 

results. This is to provide more context to the audience in relation to the positionality 

associated with the voices that have been highlighted in this research.  

 

Participant 
# 

Broad Affiliation 

0921 COMM/ENGO 

0919 LG 

1207 COMM (ENP) 

1027 LG 

1012 COMM (ENP) 

1210 LG 

1204 COMM (ENP) 

1024 LG 

0922 COMM (ENP) 

0802 LG 

0808 LG 

 

 

 

Affiliation Categories: 
LG= Local Government 
COMM= Community  
 
Additional community categories (non-government): 
*ENGO= environmental non-government organization 
ENP= environmental non-profit organization 
NGO= non-government organization 
 
*Organizations whose core values/missions were specifically dedicated toward 
environmental protection/conservation and/or other ecological goals were classified 
here as environmental organizations. 
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Appendix 6: Theoretical Framework Visualization 
 

Figure 2: Theoretical Framework Visualization 
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Appendix 7: Description of Themes 
 

Table 6: Table of Themes 

Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

1 Deductive Compatibility  Deductive code (one of the six 
perceptions in Diffusion Theory by 
Rogers). Stern (2018) describes this 
as " the new practice does not conflict 
with dominant social norms, personal 
norms, past experiences, or the 
needs of the adopter." Comments 
were coded generally here anytime 
participants made a statement that 
was relevant to NAM being either 
compatible or incompatible with their 
daily needs, practices, norms, etc. 

1 Inductive Tensions  Any comments made by participants 
that revealed areas of concern or 
issues with NAM that could potentially 
negatively impact the compatibility of 
this approach within their local 
context. 

1 Inductive Organization across 
communities 

 Comments where participants noted 
the need for cooperation at various 
levels and across boundaries to occur 
in order for the NAM approach to be 
effective. 

1 Inductive  Direction References where participants made 
statements relevant to direction, 
leadership, or governance 
surrounding NAM in general. The 
overall theme arose inductively. 

1 Inductive  Eyes on the 
ground level 

Statements where community 
participants discussed the need for 
community at the ground level making 
observations to inform decision-
makers from a different perspective 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

1 Inductive  Indigenous 
community 
inclusion 

This theme arose inductively while 
coding for perspectives on NAM. 
When participants were asked 
questions related to NAM, they would 
sometimes make statements about 
wanting to see more inclusion of 
Indigenous communities and First 
Nations. 

1 Inductive Complimentary 
aspects of NAM 

 Comments participants made that 
expressed ways that they perceive 
NAM as being complimentary to their 
current work practices. 

1 Deductive Complexity  Stern (2018) defines as "the new 
practice is not overly difficult to 
understand or implement." 
Statements where participants noted 
NAM in relation to its complexity were 
gathered under this code. Any 
statements specifically relevant to 
NAM tools were also collected here to 
provide more context. 

1 Inductive Finds NAM tools 
useful 

 Comments where participants noted 
that the NAM tools (e.g. inventory 
dashboards) they were using have 
been useful and helpful for them. 

1 Inductive Communication 
challenges 

 Comments where participants noted 
certain aspects of NAM being difficult 
to communicate to others, or where 
they noted struggles that impeded 
communication surrounding NAM 

1 Inductive NAM terminology  Comments where participants directly 
discussed the terminology associated 
with NAM 

1 Inductive  Implications of 
NAM 

terminology 

Comments where participants talk 
about the impacts (or potential 
effects) of natural asset language 
from their perspective. 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

1 Inductive Difficulty 
understanding 
tools/approach 

 Comments where participants 
described having difficulties with using 
tools, economic valuation, and 
understanding the approach in 
general. This extended to comments 
where certain tools were not being 
used and where participants felt more 
comfortable with using their own in-
house tools (such as GIS). 

1 Deductive Trialability  Stern (2018) describes trialability as " 
there is opportunity to experiment with 
the new practice on a trial basis at a 
low cost." While all participants who 
were involved with inventory projects 
would have had this opportunity, only 
a few participants made direct 
statements that were relevant to this 
category. 

1 Deductive Defining NAM  All phrases from the defining NAM 
question that relate to what 
participants describe NAM as being in 
their own words. Overarching 
category that includes themes about 
what NAM means to the participants, 
How do they define it, what they 
understand it to be, what they see it 
as including. Relevant to objective (2) 
for perspectives 

1 Inductive Addressing human 
needs focus 

 Statements where participants 
defined this approach through a 
specifically anthropocentric lens 

1 Inductive Caring for nature 
focus 

 Statements where participants 
defined this approach through a 
specific lens of stewardship and 
conservation 

1 Inductive Ecosystem focus  Statements where participants 
defined this approach through a lens  
of socio-ecological systems; their 
initial definitions identified both human  
and non-human needs in association 
with habitat, health, etc. 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

1 Deductive Observability  Stern (2018) defines this as "there is 
opportunity to easily observe the 
results of the practice, either through 
demonstration or observing 
neighbours." Anytime participants 
made comments about observing or 
not having the chance to observe the 
impacts of NAM, statements were 
coded to this category. 

1 Inductive Unfamiliarity  Statements where they expressed 
that NAM was too new to them to 
really express strong perspectives 
and/or expressed a desire to learn 
more about it. Theme that arose 
inductively. 

1 Deductive Relative Advantage  Comments where participants noted 
NAM as having advantages over their 
previous or current practices. Stern 
(2018) defines this term as "the likely 
benefit of the new practice outweighs 
the costs and exceeds the value of 
current practices." Comments were 
coded more generally here as 
anytime participants made statements 
showing they perceived NAM to be an 
improvement or giving them a new 
advantage. 

1 Inductive Helpful to improve 
decision-making 

 Statements where participants 
expressed that they view NAM as 
being an approach that provides 
improvements to decision-making 

1 Inductive Helpful for 
advancement 

 Describes the NAM approach as 
being a way to advance their goals 
and efforts in positive ways 

1 Inductive Flexible Thinking  Phrases that came up during the 
perspectives analysis inductively. 
When speaking about or asked about 
NAM, participants began remarking 
on the need for greater flexibility 
and/or creativity in the way we think, 
view, and do things as a society. 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

1 Inductive  The 'natural 
asset mindset' 

Inductive theme that came out of 
searching for perspectives. Relates to 
phrases when participants described 
this approach as a new way of 
thinking that assists in different ways. 
The title was derived from a 
participant who called it a 'natural 
asset mindset' 

1 Inductive Communication 
successes 

 Comments where participants noted 
advantages or advances with 
communicating in relation the 
management. Comments are in 
response to questions about NAM, 
and show areas where they perceive 
successes that are relevant to or in 
relation with NAM 

1 Deductive Trustworthiness  Statements where participants noted 
concerns or hesitancy regarding the 
NAM approach, often questioning how 
can we be certain of the data or 
approach. At times they would state 
things such as the need to apply 
caution. This theme also includes 
statements from government 
participants who note the need for 
ground truthing to fill data gaps 

2 Deductive Climate-related 
Policy 

  Phrases where the participants 
discussed NAM in association to 
climate related policy, law, 
regulations, (including plans). 
Relevant to objective 3. 

2 Inductive Climate-based policy  These phrases are about 
development and/or action in relation 
to climate policies and natural 
features 



154 
 

Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive Approaches in 
planning 

 Phrases where participant refers to 
various different types of municipal 
plans in relation to NAM. Could be 
existing plans, plans that are currently 
in review, or soon to be plan updates, 
that participants view as relevant to 
NAM or expect to adjust to integrate 
natural assets more specifically. The 
participants have linked the plans' 
relevance to climate change either 
directly in the statement or indirectly 
(e.g. mentions forest management 
plan after previously emphasizing the 
importance of managing forests for 
climate resilience). Includes 
statements in documents that refer to 
updated approaches within planning 
and management in relation to natural 
assets. 

2 Inductive Legal Mechanisms  Statements where participants 
discussed laws or legal mechanisms 
that are relevant to NAM (this could 
be existing legal measures that assist 
NAM through their perspective, or a 
desire to see new legal measures 
taken that they perceive as being 
helpful for the improve the 
management of natural assets). 
These statements are also relevant to 
and/or linked to climate adaptation or 
mitigation. 

2 Inductive Land conservation  Statements referring directly to land 
conservation targets and/or climate 
goals and policy tools/measures to 
achieve them. Responses are directly 
in relation to a question about NAM. 



155 
 

Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive Development 
controls (future 
development 

decisions) 

 Statements where participants note a 
desire to see (or are expecting to see) 
steps taken that will impact 
development decisions that the 
participant perceives will improve the 
management of natural assets. These 
statements refer to policy measures, 
such as new requirements for 
development, and include a climate 
focus. Includes both new and/or 
existing development controls noted 
in documents  

2 Deductive Climate-related 
Practice 

 Anything climate related in their 
practices that the participants 
associate with NAM. Relevant to 
objective 3 

2 Inductive Blue-green 
infrastructure 

 Practices noted by participants in 
relation to NAM that are adding to 
and/ or strengthening the vegetation 
in their areas. E.g: replanting 
activities. Comments where 
participants note activities occurring in 
relation to nature-based storm water 
management. Comments related to 
activities occurring to protect coastal 
areas mentioned in association with 
NAM. 

2 Deductive Community 
inclusion in NAM 

 Comments in association with NAM 
where participants noted community 
involvement. These activities are 
relevant to climate change 
adaptation/mitigation activities. 
Because diversity and inclusion is 
important to governance, I did ask 
direct questions to participants about 
who they were working with and to 
describe the activities they were doing 
together in relation to NAM. 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive Collaboration  Statements directly about community-
government collaboration regarding 
the natural features in general. Some 
direct examples of collaboration on 
NAM, including the statements that 
revealed the supporting role that 
community organizations provide. 

2 Inductive  Tracking 
Activities 

Activities where participants 
specifically noted tracking in relation 
to climate change in association with 
NAM (E.g. tracking CO2) 

2 Inductive Education  Statements directly about educational 
efforts relevant to the community 
surrounding NAM. Often these 
statements are regarding the natural 
features in general, with some being 
related to education for residents, and 
others being related to community 
organizations providing education and 
learning opportunities in relation to 
ecosystems AND/ or NAM. Some 
direct statements about of education 
on NAM were noted such as staff 
training and the desire to see more 
public education. 

2 Deductive Engagement  Statements relevant to engagement in 
relation to NAM. Most comments were 
relevant to general engagement about 
natural areas, rather than specific to 
NAM itself. Some statements include 
anticipated engagement on NAM in 
the future. In one of the interview 
questions I directly asked participants 
if any engagement was occurring in 
relation to NAM. 

2 Inductive Efforts to organize  Relevant to activities surrounding 
action planning, goal setting, tracking 
etc., in relation to working in a more 
organized manner across boundaries, 
communities, departments, etc. 



157 
 

Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive Managing for 
resiliency 

 Comments where participants note 
activities in relation to NAM that are 
specific to helping increase resiliency 
(e.g. invasive species management, 
food security, forest fire prevention, 
disaster reduction, etc.) 

2 Inductive Risk-based activities  Statements in interviews and 
documents that note specific activities 
being undertaken or planning to occur 
directly in relation to climate risk. This 
theme includes a wide range of 
activities that are relevant to eco-
DRR. 

2 Inductive Value' of natural 
assets 

 Various statements relevant to the 
'value' or natural assets, which were 
related to economic valuation and/or 
non-monetary valuation or values in 
general (tree loss, equity 
consideration, caring about species, 
spiritual, cultural, intrinsic, etc.) 

2 Deductive Communication 
surrounding NAM 

 All references to communication in 
relation to NAM. Relevant to objective 
1 (communication channels) and 
objective 2 (perspectives and 
experiences) 

2 Deductive Communication 
Channels 

 Avenues where participants 
specifically noted that communication 
on NAM has occurred/is occurring. 
Note that in some cases, this may be 
more relevant to the management of 
'natural assets' in general, rather than 
the 'NAM' approach itself. Responses 
depend on how the participant defines 
NAM. 

2 Inductive Interpersonal 
Channels 

Professional 
Networking 

streams 

Descriptions where participants note 
communicating or information sharing 
about NAM through larger networks 
(example: special projects (includes 
emails and meetings), climate 
summits/conferences, funding 
applications 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive Interpersonal 
Channels 

Official 
Government 

Activities 

Phrases where participants mention 
communication about NAM through 
official government activities 
(example: council meetings, 
engagement, etc) 

2 Inductive Interpersonal 
Channels 

Community 
outreach 

Phrases where participants describe 
sharing information or learning 
information from public sources (e.g. 
a newsletter sent out to residents, a 
public meeting, public education 
efforts, etc.). Sometimes directly 
relevant to NAM, but often related to 
natural features in general. Other 
examples include: educational 
signage, public meetings, community 
planting events 

2 Inductive Mass media News media Comments where participants 
specifically mentioned the news 
media in relation to NAM 

2 Inductive Mass media Online sources Where participant describe sharing, 
learning, or discussing information 
about NAM online. These included 
social media, online NAM reports, 
municipal websites, online courses 

2 Inductive Communication 
Strategies 

 Comments where participants noted 
strategies they are using to assist with 
communication in relation to NAM. 
These were not described by 
participants directly as 'strategies.' I 
interpreted them and described them 
as strategies because these were 
statements that described actions and 
communication behaviors they were 
taking in relation to NAM and were 
found to be re-occurring across 
several of the interviews.  
Government participants and 
community participants both made 
statements that were relevant to this 
theme (and the sub-themes). 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive  Delayed 
communication 

Government participants would 
sometimes comment that no public 
communication, or very little public 
communication, was occurring 
specifically on NAM as a topic. These 
comments often circled around the 
early stages they are in (viewing it as 
too soon to communicate formally 
about this topic). 

2 Inductive  Communication 
about 'specific 
natural assets' 

/ features / 
Using projects 
as a specific 
avenue to 

communicate 

Comments where participants noted 
specific projects and planning 
activities as an avenue to discuss the 
natural assets in general. (E.g. plans 
or projects specific to certain classes 
of natural features) 

2 Deductive Problem-solution 
space' of NAM 

 Overarching category used to 
organize the participant responses to 
the "why is NAM needed or not 
needed?" question. This phrase and 
concept is based on Kooiman's 
Governance Theory. Also inspired by 
the 'felt needs'/problems associated 
with DOI theory, merged together as 
one as was shown in Stern (2018).  
When participants respond to this 
question they described both the 
problems they are facing in their 
communities in reference to why they 
felt NAM is needed (or not needed) to 
help address those issues. Relevant 
to objective (2)  for perspectives. 

2 Inductive Climate change 
concerns 

 Comments where participants note 
that they view NAM as a way to assist 
them with addressing climate change 
issues. 

2 Inductive Cultural Block/Shift  Comments where participants 
perceive inertia or a need to shift 
conventional ways and/or see NAM 
as shifting the way people view 
nature/ approaching nature 
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Results 
Paper 

Code 
Type 

Themes/Subthemes Sub-codes   Description of Theme 

2 Inductive Financial concerns  Comments where participants note 
financial concerns that they perceive 
NAM as helping to address. This 
includes where they note this 
approach as having financial benefit 
in general (e.g. cost savings) 

2 Inductive  Social benefits Comments where participants see 
NAM as being useful toward or 
complimentary to addressing the 
needs of the public (e.g. public access 
to nature) 

2 Inductive Improved decision-
making 

 Comments where participants noted 
that improved decision-making is 
needed surrounding natural areas 
and/or perceive NAM as being a way 
to assist or improve decision-making 
processes. 

2 Inductive  Preservation of 
Ecosystems 

Any comments referencing the need 
to strengthen, protect, or preservation 
ecosystems or components of 
ecosystems. 

2 Inductive Improved 
environmental 
management 

 Comments where participants see the 
management of natural areas as 
needing improvement and/or note 
their perceptions of NAM as a being a 
way to assist with improving the 
management of natural areas/features 
in their work/local areas 

2 Inductive  Water 
management 

Comments specifically referencing the 
need to consider the management of 
water more (drinking water protection, 
stormwater, watershed management) 

2 Inductive Rapid growth 
concerns 

 Statements where participants 
described concerns around rapid 
growth and development in their 
communities and perceive NAM as 
being an approach to help address 
this issue in terms of environmental 
sustainability. 
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End Notes  
 

i Graduate Theses on the topic of NAM released across Canada: 

Milligan, Z. E. E. (2019). Enabling the Integration of Ecosystem Service-based Approaches into Planning 

Organizations: Municipal Natural Asset Management (Master's thesis, University of Waterloo). 

Mollame, L. (2021). Advancing Municipal Natural Asset Management through Standardized Evaluation (Master's 

thesis, University of Waterloo). 

Pavsek, C. (2021). Natural asset management and market-based conservation in Indigenous contexts. (Master’s 

Thesis, Simon Fraser University). 

Sandhu, S. (2023). Evaluating the Progress of Municipal Natural Asset Management through Monitoring & 

Evaluation (Master's thesis, University of Waterloo). 

Treger, Andrew (2019). Approaching municipal natural asset management. A Capstone submitted to the Faculty of 

Graduate Studies of The University of Manitoba. 

 
 
 
 


