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Assessing the adaptive capacity of Sweden’s environmental objectives 

Abstract 

Different challenges arising from increasingly uncertain and unpredictable environmental and economic 
conditions have been shifting the focus of public governance and socio-economic development. More 
recently, empirical studies have demonstrated a transitional epoch in which humanity is currently in: The 
Anthropocene, as well as its harmful effects that degrade the biosphere, and thus our economic, political, 
social well-being. The casual dynamics of climate change and its impacts on life-supporting ecosystems 
has increasingly been recognized by a resilient approach which incorporates adaptive processes and 
schemes, allowing public governance to embrace the changes rather than control uncertainty. This 
research introduces the interwoven concepts of adaptive capacity, adaptive governance, and resilience 
within a social and environmental framework. It provides a review of how these concepts support a 
paradigm shift to mitigating current and future challenges—understood through a multidisciplinary 
approach, and how scholars have sought to develop a blueprint to improve the need to foster and mobilize 
adaptive capacity within the governance of the commons. In Sweden, key governmental and business 
leaders have shown the ability to foster environmental governance that is capable of developing an 
alternative form of planning, implementing, and managing public policy. Moreover, Sweden’s concerted 
multilevel governance and public policy efforts have promoted an all-encompassing generational, mainly 
through: coordinated environmental policies and private, public, and civil society partnerships. These 
initiatives have led to innovative technologies and projects (e.g. urban vertical farming technology) as well 
as cross collaboration and integration of companies and industries in order to achieve economic, social, 
and environmentally symbiosis. 

Keywords: Adaptive Capacity of Governance; Adaptive Co-management; Resilience of Social and 
Ecological Systems; Environmental Governance; Urban Vertical Farming Technology; Public-Private 
Partnerships; Symbiotic Relationships 
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Chapter 1: Introduction 

1.1 Background 

With the inception of the world’s first Environmental Protection Agency (EPA), Sweden’s government has 

led western countries in taking a global perspective to mitigate alarming environmental issues (e.g. 

resource degradation, pollution and destruction of ecological systems—to name a few); thereby gradually 

developing a systematic framework that combines, both social and ecological factors. Moreover, empirical 

studies demonstrate how human activities are taking on planetary dimensions by endangering vital life-

supporting ecosystems and thereby transforming the planet to the increasingly common epoch of “the 

Anthropocene” (Elmqvist, et al. 2012). Although global consensus on the shared causal effects of 

environmental problems have been validated by the scientific community, there exists significant 

differences between countries and companies with respect to how they prioritize solutions and policies. 

As a result, uncertainties and ambiguities continue to cloud and prevent further advancement of the 

sustainable action within many types of industries and life-supporting systems, such as energy and food 

security which require a transformation in economic and social infrastructure. 

Considering these various systemic environmental, social and economic challenges, more insight is 

needed to foster the implementation of a comprehensive framework. This has culminated the shared 

vision and goals of various social scientists and institutions as they try to integrate resilience thinking 

within political science. One of the central issues in pursuing resilience thinking within political circles 

enables the ability to cope with change and uncertainty by increasing the capacity to manage ecosystems 

services (Folke, et al., 2002). Therefore, in order to arrive at a comprehensive framework, it requires the 

understanding of not only the ecological environment but an integrated social and ecological systems 

(SES) (Resilience Alliance, 2010).  

Therefore, the thesis of this study is that while Sweden’s environmental governance has historically led 

with the most promising elements to offset negative environmental impacts, protect the health concerns 

of its citizens, support international doctrines to protect our life-supporting ecosystems, and promote the 

usage of environmentally sustainable technology, there remains hidden weaknesses in adapting 

transitional processes that enable different systems’ capacity to reconfigure and implement an 

alternative and favorable social and ecological systems outcome (i.e. conventional agriculture highly 

reliant on fossil fuels and increasing). This hinders the ability of Sweden’s system of environmental 

governance to be effective. The weaknesses that exist within economic, social, and environmental 

challenges may act as barriers for successful adaptation and resilience thinking which are not strictly 
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governed by policy design but by the state, industry, and society’s capacity to effectively shift their 

operating perspective and work together in order to ensure that environmental harmonization is fulfilled.  

The findings combine environmental and social principles within a horizontal and vertical policy making 

and decision-making apparatus in anticipation that Sweden’s environmental governance will improve its 

preparedness to uncertainty and ability to navigate away from negative environmental impacts. In this 

respect, it seems more effective to enact a comprehensive social-ecological framework that would not 

only incorporate adaptive strategies, but also promote proactive solutions. Here is where a resilient 

approach induces a qualitative response to uncertainty. In other words, for future policy and decision-

making processes to reduce vulnerability and cope better with change, surprises, and perceived threats, 

characteristics of resilience and adaptation need to be analyzed and assessed, thus providing new insight 

into the interactions within and between different systems of environmental governance and in turn 

enhancing our understandings of a favorable systems response.  

Through this conceptual understanding, different contextual situations in Sweden’s environmental 

governance can be evaluated. This has been supported through flexible environmental policies and co-

management strategies that, to a certain degree, has facilitated a novel approach to environmental 

governance in terms of an integrated urban vertical agriculture solution (depicted in Chapter 6); but to 

determine to what degree is Sweden’s environmental governance able to cope with current and future 

social and environmental challenges is unclear. As a result, this research will analyze and assess key 

political actors and their policies (e.g. heads of state, public officials, regional and local decision makers), 

co-management strategies, together with examples of private-public partnerships and initiatives that 

played an influential role in transforming local economies (e.g. urban vertical farm) in order to cope with 

and adapt to ecological and social challenges.  

1.2 Problem situation 

It is established that to address the various systems that influence environmental challenges, it is 

necessary to conceptualize current governance arrangements in a resilient social-ecological systems 

approach. In other words, by addressing the short comings of reduced functionality and response to the 

man-made adversities, a more adaptive framework is needed. Therefore, a fairly recent topic called the 

resilience approach will be adapted to help underpin various factors that enable a system of governance 

to response to change in an appropriate and systematic manner.  
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Scholars regard contemporary environmental conditions and economic woes as a failure of the market 

system on two fronts: Firstly, the market’s inability to cope with the 2008 financial implosion, which has 

affected global populations causing high rates of unemployment, unprecedented levels of home 

foreclosures, high inflation, decrease in purchasing power, bankrupted companies and countries, and the 

most pervasive outcome in which the familiar policies and individuals continue to lack economic foresight 

and proper management of human and environmental resources (Sachs, 2012). Deviations from this 

course have been hampered by influential public officials who remain without the capacity to reconfigure 

the broken political, social, and economic systems which are largely accredited to macro socioeconomic 

policies and lack of environmental commitment from the world’s largest economy (in terms of GDP or 

Gross Domestic Product): The United States of America (Sachs, 2012). Secondly, fundamental human 

necessities, such as food, are not met and instead end up creating an enormous amount of waste. This is 

depicted in the global food system which generates 1.3 billion tons of food waste each year, whilst nearly 

1 billion people starved each day due to the lack of access to food (FAO, 2011). These market failures 

combined with global climate change and depleting resources for conventional food production and 

distribution raises the level of uncertainty for our current and future generations to come. 

1.3 Demarcation of study 

This research will address the importance of establishing a preliminary framework for identifying key 

factors that promote more resilient and robust sustainable technologies. The use of the triangulation 

method will be used to determine the qualitative soundness of using three distinct and complementary 

approaches in public policy making. These include the following: 

1. Top-down public policy approach 

2. Adaptive co-management strategies  

3. Integration channels for innovative technologies  

Furthermore, the above three topics will be assessed in Sweden’s city of Linkoping were the vertical 

farming phenomenon has created international publicity, with claims that it could feed a quarter of a 

million people each year (Plantagon, 2012).  

Attributes of adaptive capacity in governance  

Adaptive capacity has had a myriad of meanings and diverse temporal and scaled applications (Nelson, et 

al., 2007). Adaptive capacity was first introduced to social systems after Julian Steward’s theory of cultural 

ecology that depicted “the study of the process by which a society adapts to its environment” (Smit and 

Wandel, 2006). Moreover, adaptive capacity has been used as a central motivating theme within the 
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discipline of environmental governance. Additionally, the concept has been applied to several 

environment and climate change studies, resilience thinking and social-ecological systems (Smit and 

Wandel, 2006). Within the context of governing the commons, a more current understanding of adaptive 

capacity has been referenced to as capacity building of a social and environmental system. This system is 

likely able to be robust to disturbances, and to adapt to actual or anticipated changes (Nelson, et al 2007).  

From a social system frame of reference, adaptive capacity is determined by its resources (e.g. economic, 

political, technical and institutional) and how they are utilized through the social processes and framework 

and outcome (i.e. governance) (Armitage and Plummer, 2010). This understanding, thus, frames ideas of 

adaptive capacity within the body of institutional dynamics (Armitage & Plummer, 2010). In other words, 

defining the institutional complexity and processes of social systems, affirms the use of adaptive capacity 

as a concept capable of analyzing the capacity for systems re-configurations and favorable system 

transformations, such as innovating different systems of urban food production. The role of adaptive 

capacity within environmental challenges is what this research is primarily interested in, which are 

characterized by complexity, discontinuity, surprise and change. Simultaneously, this assumes that in 

order to develop sustainable systems capable of adapting to change, the domain of governance is deemed 

a quintessential pillar required among a diverse set of actors (e.g. social scientists, resource users, policy 

makers).  

Furthermore, adaptive capacity considers social theories about human nature, interactions among 

individual choices, and interconnections between social and ecological systems. Three main criteria 

includes: (1) Acknowledgement of the importance of evolutionary dimension and the recognition of key 

determinants (e.g. institution building, resilience building, adaptive learning); (2) Underscores that 

adaptive capacity in environment and resource governance is a social process and must confront a 

diversity of social actors (e.g. government agencies, communities, industry) with differing roles and 

relationship and a diversity of interests; and lastly, (3) it cultivates the connection between adaptive 

capacity and complex adaptive systems thinking (Armitage and Plummer, 2010).  

What the above detailed description of adaptive capacity suggests is that gradually linked systems of 

people and nature—especially with the growing interconnectedness of populations through the advent 

of communication technologies and shared human activities—are demonstrating increasing 

interdependent demeanor within adaptive systems of governance.  A forward-looking analysis of these 

interrelated systems suggests that the transition to environmental sustainability derives from 

fundamental change in the way people think about the complex systems upon which they depend on (The 
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GEO-3 Scenarios 2002-2032, 2004). Thus, a fundamental challenge is to change perceptions and mind-

sets, among political actors and government institutions, from the over-riding goal of increasing 

productive capacity to one of increasing adaptive capacity, from the view of humanity as independent of 

nature to one of humanity and nature as co-evolving in a dynamic fashion within the biosphere.  

In addition, Engle and Lemos’ (2010) research suggests that governmental decision-makers are interested 

in identifying and fostering specific system characteristics that will increase adaptive capacity and 

resilience. Identifying determinants and indicators of adaptive capacity has the potential of establishing 

an array of features, which governance and institutional actors recognize as important for the 

development of adaptive capacity, reduction of vulnerability, and prevention of overt and enduring 

damage from environmental impacts (Nelson et al., 2007). Furthermore, studies on adaptation to 

environmental impacts have underlined the significance of local governance’s capacity to adapt in order 

to cope with perceived threats (Brooks et al. 2005; Engle and Lemos 2010). 

Vulnerability of adaptive capacity  

The antonym of adaptive capacity is often denoted as vulnerability (Nelson, et al., 2007). Vulnerability 

refers to the propensity of social and ecological system to suffer harm from exposure to external stresses 

and shocks. It involves exposure to events and stresses, sensitivity to such exposures (which may result in 

adverse effects and consequences), and resilience owing to adaptive measures to anticipate and reduce 

future harm (Fraser, 2003). Coping capacity is important, at all stages, to alter these major dimensions. 

Combining adaptive capacity features of resilience can improve the coping capacity of institutions and 

societies and thus enhancing the ability to adapt to and shape change to a favorable state. Therefore, 

environmental managing through resilience is not only an issue of sustaining capacity and options for 

development, now and in the future, but also a pivotal issue for environmental, social and economic 

progress (Adger et al. 2005). 

Building adaptive capacity is not only a Swedish phenomenon. Similar adaptive strategies are advocated 

at an international scale. For example, the Millennium Ecosystem Assessment has coincided with the need 

to implement adaptive capacity and adaptive strategies to cope with uncertainty within its mandates 

(MEA, 2005). Due to this prerogative, a manifold of national, regional and global institutions have 

emerged, including the Stockholm Resilience Center, Colombia University’s Global Governance Systems, 

the United Nation Development Program (UNDP), various global non-governmental organizations (NGOs), 

among others. Several of these organizations have combined their strengths to create a fruitful coalition 

of decision makers which have helped advance several key institutional structures in order to achieve the 



12 
 

UN’s sustainable development goals (SDGs). This has included the creation of a UN High-Level Panel on 

Global Sustainability (replacing the MDGs panel after 2015), as well as, relabeling the overarching 

sustainability goals under the banner of: Resilient People, Resilient Planet: A future worth choosing (UN 

Sustainable Conference Rio +20, 2012). More recently, the SDGs have been regarded as insufficient in 

detailing the steps needed to achieve them. In a convincing publication in Nature’s Scientific Journal, 

several leading scientists have redefined the SDGs in order to meet the anthropogenic precipice, arguing 

for a set of six SDGs which link poverty eradication to protection of Earth’s life support (Rockström et al., 

2013). All in all, the perpetuating reorganization of both national and international sustainable goals and 

systems arrangement demonstrates the increasingly important role of adaptive capacity within the core 

structure of environmental governance. 

 

Figure 1: A new model for sustainable development (Stockholm Resilience Center) 

 

 

Resiliency 

Relative to the integration of adaptive capacity and how it relates to the analysis of Sweden’s 

environmental governance is a key issue in this study. In order to conduct an analysis on the changing 

nature of environmental resources will be conducted through Holling’s (1973) ecological and social theory 

known as: resilience theory. The term resilience was derived from its application to social systems during 

Holling’s research on the functional social responses in relation to ecological stability. This led to Holling’s 
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definition of resilience as “the capacity of a system to absorb and utilize or even benefit from 

perturbations and changes that attain it and so to persist without a qualitative change in the system’s 

structure” (Holling, 1973). From this point, a plethora of political science papers have incorporated various 

interpretations from Holling in order to describe the sudden and unforeseen negative impacts of the 

environment on sociopolitical systems and their ability to return to equilibrium. Overall, this will 

contextualize the understandings of global environmental changes and how it affects national and 

subnational institutions within different regions in Sweden. These changes are specific to how 

government can integrate adaptation within its multi-level political institutions.  

Moreover, the assessment of resiliency is inherently linked with that of adaptation. Whereas the 

understandings of adaptation actions are generally considered within a framework of equitable, effective 

and legitimate outcomes; which are additional context related questions that will help guide this research. 

These questions are not just about asking for an explanation of how we adapt but rather whether or not 

the system can adapt. Thus the concept of adaptive capacity is used as a point of departure to determine 

measureable indicators that “could sustain comparable analyses of the relative vulnerabilities of different 

systems located across sectors and subject to a diverse set of stresses that lie beyond their control” (Yohe 

and Tol, 2002, pg. 25). These indicators can either be qualitatively or quantitatively based, however for 

the sake of resources and project limitations, this research will only be focusing on a qualitative review 

within Sweden’s environmental governance and how it adapts to perceived threats through adaptive co-

management strategies in relation to environmental and social challenges.  

1.4 Study aim 

In essence, to capture the adaptive capacity of Sweden’s governance, it is important to establish a 

functional framework that identifies perspectives from both social and ecological systems as exemplified 

in the sustainable model in figure above.  

1.5 Research objective and specific questions 

In order to achieve the study aim mentioned, the following research question has been formulated:  

To what extent can Sweden’s public governance effectively adapt to environmental challenges? 

To answer the main research question, the following sub-questions have been formulated: 

1. How is Sweden’s government considered resilient (e.g. adaptive and effective in responding to 

changes) and capable of managing environmental challenges? 

2. What are the main factors that constitute resiliency in a social-ecological framework? 
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3. To what extent can adaptive co-management strategies influence Sweden’s adaptiveness? 

4. What are the subsequent factors (by answering the previous questions) that led to the 

innovative vertical farming technology in Sweden’s city of Linköping? 

1.6 Thesis outline 

This thesis is organized as followed: 

Chapter 2 will review Sweden’s government’s environmental policies, agencies, and agreements that has 

credited them with the distinction of prioritizing the protection and preservation of environmental and 

social issues.  

 Chapter 3 will present the research methodology used to investigate three distinct and complementary 

components for Sweden’s sustainable policy making. This chapter will focus on building-up a rigorous 

qualitative study that pays systematic attention to the systematic relations among the indicators of 

sustainable policy making. Therein, a fitted analytical strategy called triangulation will be deployed in 

order to establish a more principled and disciplined qualitative analysis process, and thereby develop a 

comprehensive framework for assessing Sweden’s environmental governance. The triangulation method 

will divide the sources used to critically analyze and advance each approach within a social-ecological 

system approach: Chapter 4) Top-down policy approach, Chapter 5) Adaptive co-management approach, 

and Chapter 6) Case review. Each of the subsequent chapters will fittingly connect to the methodology as 

each component and its adaptive capacity are appraised and evaluated. 

Chapter 4 is considered the first phase of determining Sweden’s adaptive capacity, which depict the 

dynamics of Sweden’s national-led policies. Here, elaboration on how Sweden’s Environmental Quality 

Objectives (EQOs) have integrated and promoted a transition to a more sustainable and adaptive 

governance infrastructure. This institutional process and its outcomes since its inception will be analyzed 

through an actor-based and system-based approach in order to measure the degree of adaptability and 

feedback to environmental challenges.  

Chapter 5 discusses the co-management strategies and how the second phase of the adaptation process 

interacts with Sweden’s previous mentioned environmental policies and how they have influenced cross-

sectoral cooperation between sustainable industries and public officials. This will encompass principles of 

leadership, vision, and trust and how they have stimulated co-management strategies across different 

sectors and levels of environmental governance. By analyzing the role of co-management strategies, a 

significant public and private multilevel collaboration will be depicted: The Symbiocity Approach. This 
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along with several examples of the importance of shared vision and goals will develop the transitional 

platform for long-term transformative systems change which follows in the next chapter. 

Chapter 6 describes the final phase in the adaptation process and how systemic transformation could 

emerge through the use of both national led policies and adaptive co-management strategies into public-

private partnerships. In specific a case review will demonstrate how Plantagon’s emerging technologies 

in urban agriculture has the ability, together with other organizations, to transform the city of Linköping 

and food production systems. This will underscore agricultural technology as a solution to feed the future 

growth of populations in urban centers while preserving environmental resources. In addition, the 

development of mutually beneficial relationships and their ability to improve the environmental 

management in urban governance will be described. Using a case study on the transformative 

environmental management in Kristianstad’s Wetlands, this section will depict the importance of 

preparing systems for change, seizing the window of opportunity, and building and maintaining resilience 

within Sweden’s environmental governance. 

Chapter 7 is the final chapter that summarizes the key findings, limitations of this research, and offers 

recommendations. The recommendations are policy-oriented and characteristics of co-management 

strategies in order to create windows of opportunities and to address the vulnerabilities by ongoing 

systemic changes and disturbances. The resulting study will try to address how sustainable policies can be 

incorporated within an ecological and social framework which promotes human development and 

adaptive environmental management without harming life-supporting ecosystems.  
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Chapter 2: Revision of Sweden’s environmental governance 

Environmental policy has been an indispensable governance pillar for the protection of Sweden’s natural 

and social environment. Globally, Sweden is recognized as a pioneer in environmental policy and has a 

track record for prioritizing the environmental agenda in supranational and international forums, such as 

the European Union (EU) and the United Nations (UN). To determine the extent of environmental 

providence within Sweden’s governance structure, this chapter will explain how the government of 

Sweden used environmental policies to enhance socio-political systems of governance, thereby 

institutionalizing a mutually reinforcing social-ecological framework. First, it is important to recognize 

early policy strategies set by Sweden’s national government (Riksdag), which led to Sweden’s society 

increased concern over environmental impacts, thereby advancing environmental policies and practices 

(alongside a continuum of unexpected and non-linear change). Second, a comparative approach of 

adaptability and resilience will be used to assess Sweden’s Environmental Quality Objectives (EQOs), 

which will be analyzed through the use of two approaches: actor-based (political institutions and 

organizations, e.g. Ministry of the Environment, Riksdag) and systems-based analyses (e.g. ecological 

feedback, food production systems). Third, the importance of international commitment between 

different states will serve as a guiding force for a higher degree of systemic change to take place. As a 

result, this chapter will provide comprehensive analyses to identify and analyze how resilience and 

adaptation, within Sweden’s government institutions, addresses characteristics of adaptive capacity 

through an adaptation process, thus providing this study with key indicators of adaptive capacity for 

future systemic change. Furthermore, these findings will help attain insight into the factors that led to 

integrative environmental and social urban solutions, such as vertical greenhouses for urban food 

production, thereby constructing a policy criterion of adaptive capacity in Sweden’s environmental 

governance as a component of the social-ecological framework. 

2.1 Establishing environmental protection precedents  
Sweden’s pledge of upholding the natural environment at the center of agenda setting has not been a 

simple and straightforward path; rather it has been and continues to be an arduous and precarious 

process. Nevertheless, the country recognized relatively early in its industrialized history the importance 

of prioritizing and integrating environmental conservation within government policy. In 1909, the 

Riksdag’s first environmental affirmation was implemented through a natural conservation legislation that 

would nationalize nine parks and several other distinct natural features within its borders (SEPA, 2010). 

As a result of this top-down approach, a strong component to catalyze Sweden towards environmental 
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concerns were embedded within Sweden’s multi-scaled governance and citizenry; however, more 

notably, it magnified the Riksdag’s political communication (as a flow of messages and information 

capitalizing on building an environmental structure and significance to the political process) (Gooch, 

2004). 

 
Figure 2: Sweden has had national parks for over a hundred years and more recently has added nature reserves (SEPA, 2010) 

  

In the 1960s (considered as the next environmental significant period), Sweden’s socio-political 

institutions went through a period of substantial transformation. This was partly due to the discovery of 

traces of mercury that were widely used in farming and the pulp industry during the 1940s (SEPA, 2010). 

However, it was not until the 1960s, when several scientists were able to connect mercury usage as a 

chemical pollutant that caused many illnesses in human health and wildlife (SEPA, 2010). This affected 

large groups of people from various sectors in the country including rural and urban areas, whom 

persisted on enabling immediate action in order to settle disputes and enforce changes in terms of 

effectively managing the natural environment. Additionally, debates lingered between farmers and public 

authorities, mainly involving certain methods on the use of land and water resources. During this period 

and on, Sweden introduced revolutionary landmarks in the form of policies through a state led agenda, 

signifying Sweden’s government bold commitment to the preservation of environment and human health: 

The Nature Conservation Act (1964), The Environment Protection Act (1969) and the Hazardous Product 

Act (1973) (SEPA, 2010), and the first Environmental Protection Agency in the world (Naturvårdsverket in 

Swedish). 
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In effect, this integration and raised level of priority towards environmental principles within government 

institutions, stipulated an unprecedented new wave of safeguards, attention, and participation both 

domestically and internationally. Overall, discussions about the environment became a prudent and 

engaging topic within political circles, involving virtually all of Sweden’s political parties. This was 

acknowledged through debated themes throughout political election campaigns during the 1970s, which 

adhered strictly to environmental protection over any other issue (SEPA, 2010). As a result, participation 

in environmental societies and organizations grew substantially during this period. A notable hallmark 

came after a close to a century long period from Sweden’s first environmental legislation and numerous 

environmental policy reforms, which deemed Sweden as a country with comparatively minimal major 

environmental problems, as well as, gaining global recognition as a progressive forerunner for 

environmental protection from world renown Times Magazine (2006): 

“Sweden's leaders have passed laws that would be unthinkable for U.S. politicians...Indeed, 

whereas Americans are likely to complain about higher taxes, most Swedes seem to embrace the 

idea of helping save the planet.” 

2.2 Impact of Sweden’s political reform on an international scale  

Environmental protection and collaboration have been two pillars in Sweden’s system of governance. Key 

examples came soon after the creation of Sweden’s Environmental Protection Agency (SEPA or 

Naturvårdsverket in Swedish) in 1967, and as a result, Sweden became the first country to, both, institute 

an environmental agency and publish a national environment and health action plan (SEPA, 2010; OECD, 

2004). Following this, Sweden enacted a national Environmental Protection Act in order to sanction 

responsibility from environmental polluting companies and reduce their harmful emissions (SEPA, 2010). 

The combination of policies and organizations responsible for the natural environment resulted in several 

key policy-decisions which created more opportunities for additional interest groups and various 

economic sectors to participate and collaborate within important environmental policy changes. These 

open discussions proved to be a concerted leap forward as the city of Stockholm in 1972 became the 

world’s first UN conference on environment and sustainability.  

Following the Stockholm Summit, the next sustainable development conference was held in Rio Summit 

in 1992 which set new standards to mitigate environmental degradation. Prior to this summit, several 

countries proved their inability to ensure environmental protection within their respective borders. In 

addition, skepticism prevailed in numerous political circles which raised the level of uncertainties, mainly 
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regarding the extent of human impact and their responsibility as to the negative consequences found in 

the biophysical and geophysical environment. As a result, a comprehensive environmental framework was 

agreed upon by the end of the summit known as Agenda 21 Resolution (UN Agenda 21, 2002). The 

following implementation process and assumed level of responsibilities were to be set by each country 

on an individual basis.  

2.2.1 Introduction to Sweden’s environmental quality objectives 

In due time, Sweden adopted the overarching Agenda 21 as a model to be used within its all municipalities 

(www.Sweden.gov.se). Sweden’s environmental leadership signed additional agreements that are in line 

with the previous amendments and principles of Agenda 21. Soon after in 1999, Sweden based significant 

legislation to ensure that the aim was clear and that environmental progress was evaluated and 

measured. This government sponsored Bill was called the Swedish Environmental Quality Objectives- an 

Environmental Policy for a Sustainable Sweden (Gov. Bill 1997/98:145; Sweden, 2011). In more recent 

years, this government bill has been revised and evaluated on an annual basis to measure environmental 

progress and to determine whether its multilevel environmental governance will be able to meet its 

objectives. 

After much deliberation on Sweden's EQOs, the Riksdag’s (Sweden’s Parliament) revision set a new 

deadline for achieving the goals by 2020 (see appendix A for the list of the EQOs). Not only do these 

objectives send a strong message to Sweden’s local and regional public officials but also to the EU 

(European Union) as well as the international community. Furthermore, the environmental policy 

framework of Sweden is raising the intensity and merit of why countries should be focusing on adapting 

environmental policies within their governance. This sets up an exemplary example of how a state with a 

relatively low population and economic significance in terms of gross domestic product (GDP) could 

influence million others (SEPA, 2010). Due to the nature of borderless climate and environmental 

pollutants, it is important to underscore the awareness from Sweden’s environmental governance as 

crossroads to mitigate the current and future environmental problems that humanity faces as a whole. 

All in all, Sweden’s cross-sectoral cohesiveness and social-inclusive approach towards environmental 

sustainability has been able to protect and manage fundamental functions of the natural environment 

while upholding principles of mutual understanding and compromise. As a result, Sweden’s governance 

has developed a model that no other country had been successful in executing, thus the inception of 

Sweden’s resiliency efforts. 
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Chapter 3: Research methodology 

This chapter describes the triangulation method used in this study, which draws from three different SES 

concepts. First, the review of Sweden’s top-down public policy making; second, review of adaptive co-

management strategies; and third, a case review involving the city of Linköping, Sweden, innovative urban 

vertical farming technology and other related catalyst organizations. The figure below illustrates this 

analytical process of this research. 

 

Figure 3: Research methodology 

Most researchers use only one type of analysis and hope that it is trustworthy (Miles and Huberman, 

2014). However, given the complexity of analyzing SESs and its intuitive applicability as a conceptual 

framework, it is an imperative to revise and improve the methodology craft of this undervalued resiliency 

approach. First, the methodology has to be fit for purpose or to provide the intended scientific effect 

related to the main research question and scope, and hence guidance to future ambitious projects aimed 

at improving the policy making process. Therefore, in this study triangulation refers to the process by 
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which to verify findings from each independent review or study, thereby determining agreement with or, 

at least, that they do not contradict.  

The following qualitative research method involves the selection of three key complementary resilient 

strategies (as shown in figure 3 above), which have been selected due to their strengths, foci, and practical 

adaptation attributes. To apply the concept of resiliency into this research, a more contemporary usage 

of resilience theory will address three fundamental themes (Gunderson and Holling, 2002): 

(1) the first relates to the features of stability, adaptability, and change from one state to another 
system with multiple stable states;  
(2) The second relates to the interactions; and  
(3) diagnoses symptoms of adaptive transformation  

To demonstrate how these contemporary features of resilience have been applied in different sectors and 

scales of Sweden’s environmental governance, this research will implement these themes within the 

following chapters.  

3.1 Reviewing the top-down policy making approach 
The first part of the resilience theory will synthesize determinants of adaptive capacity in Sweden’s 

political institutions within the scope of its national and subnational institutions and key attributes that 

define its ability to cope with changes and uncertainty. This section is fundamental to the end result of 

this research as it attempts to underpin the evolving state of environmental policy making, most specific 

the EQOs. This is a crucial part of analyzing adaptive capacity as it will attempt to demonstrate political 

institutions’ capacity to build adaptability and stability at multi-scales. 

3.1.1 Selecting the key features of resiliency 

Furthermore, resilience thinking is mainly relevant because institutions can no longer be thought of as 

isolated from environmental changes (Folke, 2006). As Folke (2006) suggest, it is important to connect the 

changes in the trajectory that you need them. For example, take the legislative process, which involves 

multiple actors and complex systems of rules, and from which the end result often consists of 

compromises through corresponding coalitions. These state level processes are often considered to be 

non-linear because of their inability to determine a clear outcome. Therefore, an analysis focused on the 

conceptual understanding of resilience thinking is based on systems thinking, thus the theory of resilience 

will provide a deeper insight on how features of adaptation have been able to benefit Sweden’s 

environmental governance and its decision-making processes.  
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3.1.2 Evaluating the key features of resiliency 

The empirical data gathered from Sweden’s environmental institutions and organizations will give this 

research the main guiding principles that have initiated adaptation strategies with resilience thinking. The 

various multilevel and temporal contexts will develop a framework to measure characteristics of 

adaptation within the environmental policy making process, as well as, an understanding on generating 

cross-scale compliance in meeting environmental objectives (e.g. Sweden’s Environmental Quality 

Objectives), which could be seen as an extension of environmental policy, and in that respect provide 

insight on factors that have led to successful achievements of mutually beneficial partnerships (e.g. 

Symbiocity Approach). Overall, through analyzing both policies and key partnerships, this research will 

manifest a clearer argument as to how systems thinking has influenced Sweden’s progressive 

environmental goals which strengthen symbiotic relationships within multi scaled social and 

environmental systems. 

Table 1: Core determinants of adaptive capacity in environmental governance (Source adapted from: Plummer, et al., 2013) 

Core Concept Description 

Institutional 
political 

capacity & 
arrangements 

The interconnected and rooted nature of social and environmental systems within political 
institutions and its decision-making processes is significant. Arrangements need to reflect the 
scale of environmental concern as well as acknowledgement and response to the dynamism of 
cross-scale and cross-level interactions (e.g. adaptive co-management). Multi-level 
arrangements that involve multiple linkages emphasize the importance of interrelations among 
actors. Although Sweden’s institutional arrangements concede adaptability and stability, they 
may confront issues of interplay, constraints in integration, and be cumbersome.  

Governance: 
actors and roles 

(actor-based 
approach) 

Governance, as opposed to government, focuses on participation by not only state actors but 
also the private sector and civil society in the decision making process (e.g. adaptive 
governance). Uncertainty in stakeholders’ role may be of concern, however, redundancy and 
layering of roles may beneficially compliment the ability to cope with future surprises. 
Incentivizing participation, such as Sweden’s Environmental Quality Objectives (EQOs) and 
generational goals supports and connects individuals and organizations across scales.  

Evaluation and 
monitoring 

(Systems-based 
approach) 

Evaluation is concerned with systemically assessing the value of a goal-oriented deliberative 
intervention within a social-ecological system (e.g. EQOs). Assessment and monitoring that is 
participatory, interactive, and multi-scale are required (e.g. the EQO Council). Extending 
evaluation parameters beyond easily observable process elements and outcomes is highlighted. 
Diagnostic approaches direct attention to identifying and monitoring critical variables. Selecting 
and matching appropriate indicators to the scale of assessments is an ongoing challenge.  

Adaptability, 
flexibility and 

continuous 
learning 

Adaptability responds to the uncertainty and change that characterize complex systems and 
catalyzes attention on fostering resilience and building adaptive capacity. Arrangements in 
structure and function need flexibility to counter uncertainty as well as platforms to learn from 
feedback. Learning takes place individually and collectively. It is a social process and outcome 
arrived at by the participation and interaction of diverse actors who learn by doing and 
modifying their actions based on feedback.  
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Core Concept Description 

Knowledge 
sharing 

Environmental governance requires an intense amount of diverse information. The value of 
multiple knowledge sources, diverse types of knowledge, and means to facilitate exchange are 
emphasized. Systematically processing the dynamism and contingency of knowledge is an 
ongoing challenge.  

Accountability, 
legitimacy, and 

leadership 

Accountability concerns the responsible exercise of power through standards and systems 
within different environmental entities (e.g. individuals, organizations, agencies) which assume 
responsibility in their commitment for action and favorable outcome. Legitimacy involves the 
power to influence others and approval of an institution or actor by an entity subject to its 
actions. Relies on procedural and substantive (morals, values, beliefs) dimensions within social 
systems. Political leadership from pluralist sources (formal and non-formal entities) supports 
environmental commitments, facilitates different roles, initiates partnerships, links actors and 
enhances trust among stakeholders. 

3.2 Reviewing adaptive co-management strategies 
The second review will analyze interrelationships or adaptive co-management strategies in Sweden’s 

multi-level governance (Chapter 5). Therein, contextual stakeholders will be highlighted as they are crucial 

in fostering adaptive capacity within governance. The depiction of adaptive capacity within chapter 4 & 5 

will provide a synthesizes of environmental policy making (i.e. development and implications of EQOs) 

and how adaptive co-management strategies can strengthen stakeholder relations in combination to local 

governance of Linköping are able to characterize the last phase of systems transformation (Chapter 6). All 

in all, the analytical lens of resilience will help in identifying determinants that contribute to features of 

adaptive capacity within Sweden’s environmental governance. 

Table 2: Key differences between conventional (non-adaptive) and adaptive governance (Source adapted from: Resilience 
Alliance, 2010) 

 Conventional governance (static) Adaptive governance 

Stakeholder participation promoted for 
legitimacy and efficiency of management 

Collective action and network-building promoted 
to strengthen capacity to deal with unexpected 

events 

Social learning to create consensus around 
natural resources 

Social learning is institutionalized to understand 
system dynamics 

Institutions designed to achieve fixed targets Institutions designed for adaptation to 
environmental change 

Evaluation is unsystematic and applied ad hoc Policy viewed as hypotheses and management 
learns from experiments 

Strategies to deal with uncertainty are absent Strategies to tackle uncertainty and complexity 
are a fundamental aim 

Emphasis on solutions to achieve fixed 
environmental goals 

Emphasis on solutions to reduce vulnerability and 
strengthen capacity to respond and adapt 

High reliance on models as a base for urban 
design plans 

Models in collaborative processes important to 
understand behavior of freshwater systems and 

to identify critical thresholds 
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 Conventional governance (static) Adaptive governance 

Institutional homogeneity promoted to secure 
administrative equality 

Institutional diversity encouraged to promote 
innovation and reduce vulnerability 

Multilevel governance encouraged for legitimacy 
and efficiency with regard to fixed targets 

Multilevel governance promoted to secure local 
ecological knowledge, reduce, vulnerability, and 

strengthen capacity 

 

3.3 A qualitative assessment of a transformative case in Sweden 

This section provides the design, data collection and subsequent data analysis for the third source of the 

triangulation method. However, as the case study differs significantly from the literature reviews, 

especially concerning techniques, biases, and environments of the researcher and the local knowledge, 

self-evaluation was required prior to engagement. 

In light of the qualitative procedural difference in a case review, it should be clear that unacknowledged 

incompetence (not understanding or misunderstanding) is responsible for a certain pattern of analytic 

weakness in qualitative studies, such as: accumulation of large amounts of poorly collected, unanalyzed 

data and drawing superficial and hasty conclusions (Miles & Huberman, 2014). Therefore, prior to 

conducting the case review, focus should not only be on the quality of knowledge gained (complementary 

insight on QCL indicators) but also on potential research malpractice in relation to the researcher, 

supervision of researcher, and the participants involved. In order to avoid some of the conflicts and 

dilemmas faced in case reviews, self-evaluation questions were reviewed (see appendix for list of 

questions used). 
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Chapter 4: Top-down public policy approach 

Traditionally, public governance manages the design of social systems that influence customs, 

participation and practices among the governed. Comparatively, environmental governance addresses 

situations in which political actors can directly or indirectly influence environmental resources (e.g. land, 

water, air used to produce food). Moreover, political institutions that understand the different attributes 

of environmental governance across sectors and scales can play a vital role in influencing the welfare of 

local, regional, national and international environments (Young & King, 2006). Therefore, analyzing the 

impacts of state-led (top-down) environmental policies provides this review with the ability to identify 

key interdisciplinary factors that enhance the political system’s capability in dealing with wide range of 

disturbances and/or changes (e.g. social, ecological, and economic).  

4.1 Institutional structure  

Empirically, Sweden’s political institutions constitute a substantial force in shaping environmental policies 

and its outcomes (Young & King, 2006). In general, various (non-environmental) governmental institutions 

have an obligation to adhere to the Riksdag’s democratic demands related to environmental concerns 

(www.riksdag.se). Although this translates into a significant source of political authority, Sweden’s 

national political institutions are revered as agenda setters rather than systems directly responsible for 

addressing contextual environmental problems (subnational organizations will be furthered discussed 

below). Nevertheless, these political institutions do represent an imperative utilitarian and normative 

framework for coping with environmental challenges, which includes rights, rules, and decision-making 

procedures (Young & King, 2006).  

Young & King’s (2006) assessment of institutions relates to the duties and functions of Sweden’s national 

government. At the national level, Sweden’s government institutions’ main function is to support social 

practices, provide leadership among its participants, to act as the agenda setter, and govern the 

relationships among stakeholders within their diverse roles. Below, the subnational agencies or 

organizations, such as Sweden’s Environmental Protection Agency (SEPA), handles the role of 

administration and management (www.Naturvårdsverket.se; SEPA, 2010). Despite the differences both 

institutions and organizations play important roles in environmental policy and management of Sweden’s 

natural resources. Additionally, the following sections will depict characteristics of building adaptive 

capacity as a co-evolutionary phenomenon within Sweden’s environmental institutions and organizations 

at the national and subnational levels. 

http://www.naturvårdsverket.se/
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As mentioned, integrating a social-ecological framework within a multilevel environmental governance 

has the potential to go beyond formal political institutions. This combines both the leadership of national 

institutions as well as localized social management systems. Essentially, environmental governance 

involves more than just formal institutions and conventional government; rather it encourages 

collaborative action from individuals, organizations, and institutions (Bressers & Rosenbaum, 2003). 

Moreover, governance1 structures contain broad political science and international relations aspects, and 

can be implemented in a wide range of contexts, including: global governance, urban governance, 

agricultural technology governance and environmental governance (Plummer, et al., 2013). 

4.1.1 Adaptive capacity of institutions 

Theoretical studies on institutional capacity of political institutions depict a constant fragmentation in 

defining a standard scientific method to explain or to interpret key features of adaptive capacity (Folke, 

et al., 2002). Nevertheless, there have been numerous case studies providing merits for building and 

extending institutional capacity through a mutually reinforcing social-ecological framework (Folke, C., 

2006). Moreover, building institutional capacity within Sweden’s environmental governance is vital to the 

long-term success of policy decisions (Folke, et al., 2002), that link to specific political arrangements 

(Young & King, 2006), and as a result, political arrangements strengthen the capacity of Sweden’s 

environmental governance to implement adaptive policies. Managing these institutional arrangements 

within an adaptive governance scheme could engineer environmental technologies and in turn improve 

the conditions of the natural environment (Folke, et al., 2002). In sum, the arrangement of political 

institutions can directly affect the institutional capacity of Sweden’s environmental governance, thereby 

influencing Sweden’s policy making process and its effectiveness on implementing policies that target 

interdependencies between the health of natural systems and society’s fundamental needs.  

4.2 Adaptive environmental governance 

Adaptive governance enhances a multiplicity of policy fields (Folke, et al., 2002), thus making it a useful 

theoretical approach to Sweden’s arsenal of environmental protocols and prime aims. In addition, 

adaptive governance has a close relationship with adaptive capacity. Principles of adaptive governance 

incorporate a wide range of disciplines from analyzing global environmental systems, to institutional 

                                                           
1 In this research, governance is understood as: the authority (formal and informal stakeholders) over the 
environment through multilevel processes and contextual interactions by which decisions are made (Plummer, et al., 
2013).  
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arrangements, and localized agriculture projects.  In socio-political studies, adaptation takes into 

consideration attributes of constant flux and how they affect the integrity of social systems (Folke, 2006; 

Nelson, et al., 2007). Thus, adaptive governance focus on dealing with change as its motivating crux in 

order to deal effectively with surprises both expected and unexpected. Additionally, Olsson, et al. (2006) 

argues that adaptive governance cannot strive without building institutional capacity which develops an 

ability to balance the decision-making process between multiple scales of governance. Furthermore, 

empirical studies indicate the broad spatial arena that adaptive governance depends on, which include 

networks that connect individuals, organizations, agencies, and institutions at multiple organizational 

levels (Folke et al., 2002).   

Contextualizing the scope of adaptation through Nelson, et al.’s (2007) research supports a “more 

equitable” and a “more effective” approach to demonstrate how adaptation and governance processes 

can function as a double tandem. The first part deals with anticipating action and their impacts on the 

system, which implies various types of scenarios at different scales.  This anticipatory action develops a 

system that is capable of maintaining equilibrium after the disturbances. Secondly, adaptation elicits the 

need to prepare for unexpected change and a potential system renewal (Nelson, et al., 2007; Folke et al., 

2002). These unexpected changes refer to any discontinuity between environmental processes and their 

outcomes that were expected to occur. Moreover, adaptive governance has the ability to infiltrate the 

infrastructure of several layers of governance, including regional, provincial, municipalities, and cities. As 

a result, successful adaptation involves building adaptive capacity thereby increasing the ability of 

individuals, groups, or organizations to adapt to changes, and implementing adaptation decision 

strategies, i.e. transforming that capacity into action. 

To exemplify the distinction between adaptive and non-adaptive features within Sweden’s government 

history, a historical situation related to carbon dioxide emissions will be explained. This began with the 

first scientific studies of environmental impacts from carbon emissions by a Swedish scientist, Svante 

Arrhenius. Although Svante communicated the health concerns from his studies to several government 

officials, Sweden’s policies did not dissuade from its increasing fossil fuel dependency, especially during 

its industrialization period. Nonetheless, almost a century after Svante’s discovery, in 1980, some of the 

first carbon taxes where implemented due to the high rise in health concerns from carbon emissions. This 

decision was strengthened after empirical studies by the Intergovernmental Panel on Climate Change 

(IPCC) which depicted carbon dioxide emissions as a discernible human influence on global climate (IPCC, 

2001). The graph below depicts how Sweden had to retroactively implement measures against the 
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burning of fossil fuels which could have been prevented. In this case, we can see how implementing 

adaptive strategies could have enhanced the ability of Sweden’s policy makers to cope with alternative 

systems for generating energy and thus prevent the dependency on burning of fossil fuels which 

negatively affects climatic systems.  

 
Figure 4: Swedish emissions of carbon dioxide (SEPA, 2010) 

 
Moreover, today’s long-term commitment to mitigate climate change has forced Sweden and the EU to 

mutually work on climate policy as separate from environmental policy (OECD, 2004). Although Sweden’s 

government response to curtail the dependency on fossil fuels did not take effective change until over a 

century later, Sweden has been able to reduce its carbon emission significantly. In addition, the latest 

OECD report on Domestic and International Commitments, pertaining to environmental coordination, 

demonstrates how Sweden has been able to stabilize its national emissions to 4% since 1990, and 

currently has one of the lowest CO2 emissions per unit of GDP among OECD countries (OECD, 2004).  

Furthermore, Sweden’s environmental commitment has produced significant scientific research that 

concedes the direct anthropogenic effect on numerous life-supporting services, thus raising the 

awareness of our need to prioritize environmental protection within public governance. 

The culmination of the example above has demonstrated both the benefits of adaptive strategies to deal 

with constant change and the importance of responding to feedback with effective policy implementation. 

On one hand, government may facilitate experimental evaluations of anthropogenic effects on the 

environment and human health; however counterintuitive to this approach is not having the adaptive 

governance and institutional capacity capable of taking effective political action on the basis of a 

consortium of scientific studies.  Thus, the first step to overcome this hurdle is finding consensus in 
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integrating adaptive qualities among political actors. For Sweden’s environmental governance, inclusion 

of adaptation principles has been gradually integrated with varying degree within each level of 

government and its context (Hahn T, et al, 2006; Olsson, et al, 2004b; Olsson, et al., 2006).  

4.2.1 Complimentary features of adaptation and resilience 

This brings up the importance of conceptualizing adaptation and resilience. In respect to environmental 

governance, the concept of adaptation has evolved into a wider range of disciplines and systems 

applications which has led to the emergence of extended conceptual features that include: adaptedness 

and adaptability. First, adaptation pertains to the procedures of structural change in response to external 

circumstances. Adaptedness then relates to the extent to which a specific dynamic structure is effective 

in dealing with its environment; and adaptability pertains to the capacity to adapt to future modifications 

in the environment of the system analyzed (Nelson, et al., 2007). These three concepts and its features 

will be used as concepts capable of indicating different and overlapping adaptive characteristics in 

Sweden’s environmental governance through policy-led incentives and collaborative partnerships, both 

of which have fundamentally shaped Sweden’s socio-economic landscape, environmental management 

and its perceptions moving forward.  

Comparatively, adaptation and adaptability have features of being the ‘engine’ to exogenous changes, 

whereas the concepts of resilience, robustness, and vulnerability are consistently used in the context of 

environment and social systems. This helps explain how symbiotic relationships can play an imperative 

role in integrating a social and environmental framework. Moreover, the mechanisms of resilience, 

robustness and vulnerability require an interrelated relational explanation in order to clarify 

misconceptions (Smit & Wandel, 2006) and to reinforce the true potential of a resilient system. First, 

robustness refers to the structural and other characteristics of a system that allow it to withstand 

perturbations without changing structure or dynamics (Nelson et al., 2007); Vulnerability relates to the 

susceptibility of a system to disturbances determined by exposure to the disturbance and the sensitivity 

to disturbances; and third resilience incorporates robustness and vulnerability to measure change of a 

system which at the same time may undergo changes and still maintain similar function and structure 

while maintaining options to develop or evolve into a different type of system (Nelson, et al., 2007) (The 

capacity of systemic change will be demonstrated in Chapter 4). Overall, both concepts of adaptation and 

resilience have a gnomic insight in recapitulating observations which are supported by environmental 

studies and applied to the social sciences, thus developing an interdisciplinary knowledge-based and 

dynamic framework.  
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Similarities between adaptation and resilience will inevitably create ambiguity, especially when evaluating 

a complex system of governance and a variety of temporal spaces. For this reason, it is imperative to 

exemplify characteristics of each conceptualization within their contextual nature, combined with the 

dynamics of their spatial challenges. This is not to differentiate independently between the two concepts; 

in fact, resilience and adaptation schemes have a vast potential to complement each other (Nelson, et al., 

2007). In this respect and in order to gain a clear vantage understanding of resilience and adaptation, 

Sweden’s EQOs will be depicted between: actor-based analysis and a systems-based analysis. An actor-

based analysis will be linked to adaptation schemes, which understands the processes of negotiation, 

decision-making, and action from an actor’s perspective; and a systems-based analysis evaluates the 

actors’ performances and simultaneously widens its ability to achieve a desired system state (Nelson, et 

al., 2007).  

All in all, the significance of conceptualizing adaptation and resilience are evident as they both play an 

important role in dealing with changes from one state to multiple stable states, thus incorporating 

transitional features of stability, collaboration, and adaptability (Nelson, et al., 2007). These features will 

add to the overarching context of assessing adaptive capacity within Sweden’s current day environmental 

governance; an actor-based analysis will capture the latest environmental policies, in particular the EQOs; 

and a systems-based analysis will evaluate the feedback process, focusing on how actors may develop 

more effective changes in order to maintain operational equilibrium as part of achieving environmental 

objectives; Thereby, exemplifying how both adaptation and resilience can act as mutually beneficial 

concepts within multilevel environmental governance.  

4.3 Assessing Sweden’s actor-based and systems-based approaches 

4.3.1 Implementing environmental quality objectives 

As previous literature has asserted, adaptation in public governance traditionally demonstrates an 

approach to anticipate and prepare for change while reducing vulnerabilities. For reasons of social, 

economic, environmental, and political stabilization, governmental actors depend on a concerted 

institutional effort and reciprocally require a steadfast and continuous leadership, as well as, clarity of 

current and future goals (Young & King, 2006). Manifesting this notion, Sweden has led an overhaul of 

environmental policies through the foresight of a consolidated national Environmental Code. The changes 

to Sweden’s environmental governance has included the Riksdag at the forefront coupled with a 

multilevel collaborative agency effort (e.g. Ministry of the Environment, SEPA, county administration 
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boards, Environmental Council, and various other organizations), thereby building institutional capacity 

in preparation for change and a system renewal.  

Sweden’s institutional re-arrangement was essential for the development and implementation of 

Sweden’s Environmental Code in 1999, which included at first, fifteen Environmental Quality Objectives 

(EQOs) as it presented a new approach to promote sustainable development. The Swedish Environmental 

Code was a thoroughly researched country-wide statutory policy which consisted of 33 chapters with 

nearly 500 sections (www.sweden.gov.se; OECD, 2004).  Its extensive code not only consolidated previous 

environmental legislation but also created a comprehensive environmental framework. As a result, 

Sweden was able to introduce environmental courts, environmental sanctions and ambient quality 

standards in order to clarify and adjust previous national and EU fragmentations, such as water and air 

pollution directives (OECD, 2004).  

The merits of the contrived Environmental Code alongside the EQOs succeeded from a Swedish 

Constitutional statute, stating: ‘public activity shall promote sustainable development that leads to a good 

environment for present and future generations’ (Sweden, 2011).  Similarly, the EU has established a 

similar principle after the signing of the Amsterdam Treaty in 1997, which declared that “Environmental 

protection requirements must be integrated into the definition and implementation of Community 

policies…in particular with a view to promoting sustainable development” (EC Treaty: Article VI) and 

reiterated through a new EU Environment Action Program referenced as ‘Living well, within the limits of 

our planet’ (EC, 2012). In recent years, these ideals have been integrated into Sweden’s EQOs. In order to 

materialize Sweden’s and the EU’s overarching sustainable goals, Sweden adopted five fundamental 

principles of environmental, social, and humane importance through its EQOs and the interim targets: 

Promotion of human health, preservation of biological diversity, preservation of cultural heritage assets, 

preservation of long-term production capacity of ecosystem, and wise management of natural resources 

(Swedish EQOs Council, 2008). In short, this promulgation has established a platform for ensuring a 

multilevel socio-political environmental stewardship in Sweden. 

4.3.2 Actor-based analysis  

Having a long history of environmental governance, it seemed that redundancy was inevitable, thus 

Sweden accomplished an astonishing feat by consolidating its over two-hundred types of environmental 

policies into sixteen (OECD, 2004) as well as seventy-one interim targets (SEPA, 2010). From an actor’s-

based perspective the consolidation of environmental targets demonstrates features of adaptability and 

adaptedness as it deals with symptoms of change and simultaneously builds institutional capacity to deal 

http://www.sweden.gov.se/
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with perpetuating environmental and social challenges. Moreover, new organizations have emerged and 

new responsibilities have been distributed to existing national and subnational institutions and 

organizations. At the center of the reorganization is the Swedish Environmental Protection Agency 

(SEPA)—renown global environmental agency. In terms of EQOs oversight, SEPA is in charge of overseeing 

the overall progress, directly coordinating developing, following-up, evaluating, documenting seven of the 

sixteen objectives, as well as reporting results directly to Sweden’s central government. At the national 

level, the central government collaborates with the Ministry of the Environment along with an additional 

nine agencies that share responsibility of administering the EQOs. Within the environmental governance, 

Sweden has taken concepts from adaptive capacity and applied them to building institutional capacity in 

order to facilitate the management and coordination of the EQOs.  

One particular function of environmental actors involves the decision-making process. Although the 

decisions of the current environmental framework have developed robust environmental governance, 

there remains space for increasing adaptive capacity and achieving the EQOs. Nevertheless, successful 

adaptation governance should take precautionary steps to prevent dilemmas which may hinder the 

likelihood of adopting more inclusionary and deliberative decision making in responding to environmental 

change. In other words, since national, regional, and local governments differ in their competencies, a 

national policy such as EQOs should include a long-term strategic coordinated goal that includes flexibility 

for multi-sector decision makers (A closer look at the city of Linköping will be presented in Ch. 3). 

In order to satisfy a systemic adaptation of the EQOs within different sectors of Sweden’s society, a 

negotiation process is expected. In fact, Bressers (2005) argues that “all major disagreements are solved 

during the negotiating process.” In this respect public officials need to encourage that changes to EQOs 

are discussed at its commencement or face a higher degree of uncertainty in the implementation phase 

of the EQOs. Negotiations or trade-offs among different sectors of the economy, such as ‘industry interest’ 

can hinder integration of the EQOs. However, by understanding how adaptation can reduce the risk of 

negative financial effects (e.g. environmental incentives, tax subsidies) within different industries, it 

becomes prima facie to enhance the success of EQOs. Nevertheless, the adaptedness trade-offs of 

managing and coordinating the EQOs directly affects the decision-making processes. Therefore, a balance 

must be negotiated between what is an acceptable level of risk to the current system stressors and the 

range of flexibility necessary to respond to future change.  

Lastly, the actor-based outcomes are succeeded by the actions taken by Sweden’s environmental 

governance. Integrating Nelson’s et al. (2007) two-fold adaptation process, Sweden has demonstrated 
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characteristics that enhance its capacity for effective action in mitigating changing environments. This 

includes the ability to encourage more actors to become an integral part of managing EQOs. For example, 

the creation of the Environmental Objective Council is now responsible for overseeing the consultation 

and cooperation of the EQOs--known as a decisive action taken to relieve certain stressors previously 

conceived as a continued responsibility of SEPA. In this respect, political institutional changes cannot be 

solely attributed to predetermined factors; in fact, successful adaptability is an ongoing balance of actions 

in terms of their effectiveness, efficiency, equity and legitimacy (Adger, et al., 2003), which have been 

identified within the different components of Sweden’s environmental actor-base. 

All in all, Sweden’s ambitious EQOs promote sustainability, adaptation, and robust decision making, 

negotiation and action. Additionally, characteristics of adaptive governance stipulated by Nelson et al. 

(2007) have been simultaneously intertwined throughout the analysis above, which includes clarity of 

goals in the decision making process, negotiation and action of actors, as well as, interdependency of 

actors, and process of change (also applies to the overarching adaptation process of each chapter), with 

further explanation in the following systems-based analysis. In addition, Berkes & Carlsson (2005) 

evaluation of adaptive governance and co-management strategies further address the importance of 

focusing on the process rather than results and on function rather structure. This is mainly indicated by a 

multifunctional government approach within the institutional arrangement of the EQOs, which include an 

analytical structure that separates its mandates into separate components; hence, not only focusing on 

the ecological conditions but also the effects on livelihoods, and its decision making process and 

institutional capacity.   
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Figure 5: Systemic feedback cycle of Sweden's environmental quality objectives 

4.3.3 Systems-based analysis 

Whereas political actors and institutions are able to perceive the unexpected and expected through the 

concept of adaptability, there remain limitations as far as assessing the impacts of their decisions on social 

and environmental systems. Therefore, a systems-based or resilience approach enhances the ability to 

adjust the actor based approach discussed above. Comparatively, adaptability of the EQOs within an 

actor-based approach depicts only its ability to foster adaptation, leading to a state in which Sweden’s 

environmental governance can effectively cope with perceived risks, albeit it neglects its implications on 

past and future events. In contrast, resilience in theory promotes the managing and examination of 

capacity building (Nelson, et al., 2007), which foster successful adaptation through assessing and 

understanding dynamic changes in order to reconfigure its approach to achieving the EQOs. Therefore, a 

systems-based approach requires pertinent information derived from monitoring and evaluating the 

state’s natural environment and its impacts from environmental policies. 

Moreover, whereas adaptation literature has generally focused on reducing vulnerabilities and identifying 

potential risks, implementing a systems-based approach within Sweden’s EQOs is concerned with 

developing characteristics of resilience. This helps create robustness in order to deal with uncertainty and 

maintain the flexibility necessary to respond to change. In this sense, resilience has the ability to 

compliment (not compete against) adaptation schemes or actor-based approach functions and processes. 

In addition, resilience is not attributed to advancing its ability to respond to disturbances but rather 

concedes a variance between incremental adjustment and system transformation (Nelson, et al., 2007). 
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This bridges the gap between the different organizations and institutions currently involved in managing 

and evaluating the aims of the EQOs.  

 

Folke (2006) argues that in a world of perpetual change, institutions can no longer be thought as isolated 

from environmental change. For example, the Swedish government instituted an indispensable group of 

evaluators called the Environmental Objectives Council in 2002. Its main functions were transposed and 

assigned from SEPA to the Council which involved annual reviews and reports to SEPA and the central 

government. These reports depict the overall progress and regional implications throughout the 

attainment of the EQOs. Additionally, the Council conducts the overall coordination of regional 

applications of EQOs, allocates funding for monitoring of progress, and provides guidance to authorities 

when needed. SEPA alternatively oversees the entirety of the EQOs and conducts an in-depth four-year 

evaluation and provides its findings to the government. Receiving pertinent feedback from knowledgeable 

authorities in order to manage the EQOs effectively demonstrates how a systems-based approach can 

complement an actor-based approach, especially when actors are clear in goals as well as ensuring 

transparent and useful information across all agencies.  

4.4 International commitment of environmental objectives 
The above information has demonstrated the importance of institutionalizing adaptive capacity. These 

characteristics have been depicted by Sweden’s environmental governance, its institutions, organizations 

and individuals across scales. Although Sweden has been an avid proponent of mitigating environmental 

challenges domestically, the inclusion of the international community is substantially needed. Similar to 

Sweden’s approach in adapting its environmental institutions, the UN has advocated for similar initiatives 

at the Conferences on Sustainable Development. At the most recent 2012 UN Conference in Rio de 

Janeiro, the UN emphasized the importance of building an institutional framework for international 

sustainable development, they declared:  

We urge decision-makers to seize this opportunity to develop a clear and ambitious roadmap for 

institutional change in order to achieve much needed fundamental reform of sustainability 

governance within the next decade (Bierman, et al., 2012). 

One of the fragmented problems when attempting to prioritize the importance of environmental and 

social systems has to do with many normative features of countries. For this reason, different methods to 

achieve international cooperation, in terms of environmental harmonization, have been proposed at the 

international forums. For example, the Earth System Governance Project, which comprises a ten-year 
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social science-based research program, has been initiated by the International Human Dimensions 

Program (IHDP) on Global Environmental Change. Moreover, this project has evolved into the largest 

social science network in its field, involving nearly 1700 scientists along with a core network of twelve 

institutions in the Global Alliance of Earth System Governance Research Centers (Bierman, et al., 2012).  

4.4.1 Building international environmental treaties 

Reiterating the importance of institutional capacity at the state level is a key imperative in order to retain 

the perspective within a social and environmental framework. At the international level this has been 

advocated through international treaties (Bierman, et al, 2012). International treaties have historically 

been effective at addressing state goals, criteria, and benchmarks for assessing progress (Bierman, et al., 

2012). This is empirically supported through ongoing formal procedures that have been advocated in 

order to address the systemic core of social and environmental problems. Additionally, these systemic 

processes require flexible and adaptive features in order to ensure institutional adaptability of each state.  

In general, international treaties may incrementally lead to improvements among different governments. 

However, although political agreements have supported a reorientation of government policies towards 

adaptive strategies and resilience thinking in environmental challenges, deficiencies within the 

international political arena remain (Folke, et al., 2002). Rather a higher promotion towards adaptation 

and transformative changes are being negotiated. Nevertheless, international treaties may lead to 

conflicts within their respective contexts. Political strategies attempt to reduce such conflicts which 

emerge from social science research.  Nevertheless, recommendations by the international community 

have advocated for the building of adaptive capacity and restructuring of environmental treaties in order 

to collect, disseminate and exchange information based on best practices and on interrelations with other 

treaties (This will be further exemplified through adaptive co-management strategies in chapter 3) 

(Bierman, et al, 2012). 

Furthermore, addressing fragmentations between managing environmental commitments is an 

imperative. Here it is vital that a comprehensive social and environmental framework for the management 

of resource governance emerges. An attempt to unify state mandates through the development of the 

‘green economy’ (Biermann, et al., 2012). Science as a tool for measuring the benefits of policy has been 

reinstituted into the international organizations such as the World Trade Organization. In addition, the 

‘precautionary principle’ continues to make environmental treaties. In this sense environmental 

objectives exhibit intricacies of global environmental and socioeconomic institutions. In order to facilitate 

the investment and direction of effective environmental commitments, private, public and civil societies 
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have to maintain the overarching environmental values when conceding to global trade, investment and 

finance, socioeconomic development (Bierman, et al, 2012).  

4.4.2 International policies on emerging technologies 

Another sector where international commitment can enhance environmental protection is through the 

governance of emerging technologies. These technologies include: nanotechnology, synthetic biology, 

geoengineering, and agricultural technology. However, the implementations of technologies are not 

problem proof, in fact many fear conflicting benefits such as technological unemployment (Brynjolfsson 

& McAfee, 2011). Nevertheless, empirical research indicates that “an international institutional 

framework on emerging technologies is urgently needed” (Biermann, et al., 2012). In this respect, a social 

and environmental framework would support the forecasting, transparency and information sharing of 

their benefits along with.  

A crucial sector that needs to be addressed is the international governance of food along with its 

environmental impacts and ways in which they can be adjusted to benefit society without degrading the 

natural resources. Different schemes in the international management of food safety and nutrition, 

coordination of environmental resources within food production, and standards to guide regulations have 

to be further streamlined. Additional to this, is water and energy management.  These different complex 

systems require a systems thinking approach that is able to capture the different systems of 

environmental and social systems that are needed. An integrated urban agriculture system will be 

explored as a possible solution for cities in chapter 4. With Plantagon’s vertical greenhouse serving as a 

functional model within urban development, more governments will be able to configure their 

sociopolitical institutions in order to optimize their systems of food production.  

4.5 Intersecting viewpoints of environmental policy & adaptive capacity 
Overall, the operational variable of adaptive capacity is not specific to sustainable development. The 

aforementioned literature has showcased a variety of environmental prescriptions, including policy 

instruments, monitoring systems, qualitative and quantitative reports and goals, within Sweden’s 

environmental code and EQOs. However, there have been several significant outcomes of Sweden’s EQOs 

which have allowed the administration to focus on attributes that contribute to integrating features of 

adaptive capacity. In this sense, in order to enhance the future outcomes of policy making, there should 

be an assessment of the strengths and weaknesses within the different sectors. This provides a system 

designed to collect and analyze the current of affairs which build institutional capacity and provide insight 

to how outcomes of environmental policies. For this reason, a robust feedback system within every 
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environmental prerogative such as the EQOs should be designed and incorporated. In the end, 

accumulating relevant data to policy makers describes features that measure adaptive capacity and hence 

provide resilience thinking in environmental governance.  

The resiliency theory attempts to bridge the rational and normative perspectives and provide an 

encompassing role within environmental policy and practice. This research identifies adaptive capacity as 

more than just a rational indicator and eludes a normative segment towards enhancing not just the 

ecosystem but also the livelihood of society in a symbiotic relationship. In the following section the policy 

decisions that helped Sweden become a progressive environmental regime will be combined with the co-

management of resources at different levels of governance. In the case of environmental technologies, 

Sweden’s policies highlight the true potential of technological innovation with policy agendas or at least 

to capture the importance of encouraging novel technologies in order to alleviate vulnerabilities and 

transition through the adaptation process.  

One of the main concerns witnessed in the principles of adaptation and resiliency applied in Sweden deals 

with explicit utilization of environmental policies and cross scale collaboration (which will be linked with 

adaptive co-management strategies in the next chapter). International and domestically adaptation and 

resilience are concerned with the integration of the environmental concern and the ability to make holistic 

decisions to maintain control and navigate through economic and environmental uncertainty (i.e. UN 

Earth Summit: Resilient Societies, 2012). By promoting sustainable development through congenital 

abstractions, Sweden has keenly recognized the benefits from symptoms of capacity building and applying 

principles of adaptation and resilience through an overarching social-ecological framework.  

From a policy perspective, there are doubts about the effectiveness of environmental policies and how 

sustainability as an economic development driver can integrate and create socio-economic dynamics 

within different contexts such as urban planning. However, by having achieved a national consensus of 

the importance of the environment, Sweden has facilitated its plight to become a sustainable superpower 

in adjusting and adapting to uncertainty of Earth Systems (Sachs, 2011). Similarly, generational goals and 

national led EQOs have bolstered the ability to create unison when it comes to achieving ambitious 

environmental goals which are not distorted by materialism and instead fixated on the importance of 

protecting and improving the resources that support a healthy quality of life for all.  
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4.6 Conclusion 
All in all, the government of Sweden has embraced its commitment to environmental protection, and 

consequently instituted characteristics of social and environmental principles within its national-led policy 

making. Moreover, in comparison to other OECD countries, Sweden has tended to elude from 

conventional free-market enterprise (where societal development has historically been primarily 

concerned with meeting the needs of the economic market), and instead based economic development 

on social-ecological underpinnings (OECD, 2004, pg. 24: Sweden was one of the first OECD countries to 

publish a national environment and health action plan). This has partly been due to public officials’ 

interrelations with the scientific community, which have helped Sweden’s government officials create 

sustainable policies such as preparation to several World Summits in respect to Sustainable Development, 

such as Johannesburg and Rio de Janeiro (Folke, et al., 2002, 2012). Consequently, this has shaped 

Sweden’s government adaptability to mitigating changes in the environment. This has been done by 

incremental systems adjustments, which include: The Environmental Advisory Council (EAC) to the 

Swedish Government (instituted in 1968) as well as reciprocal deliberations about the approach for 

governance to take (Folke et al., 2002). 

Furthermore, the importance of building adaptive capacity has been mapped through key determinants 

which have been demonstrated through institutional capacity and adaptive governance. This has not only 

promoted the ability for government institutions and agencies to cope with change but also to institute a 

social system capable of proactively assessing environmental reform and adjusting negative or unwanted 

impacts. This has helped develop a platform for Sweden’s environmental governance across different 

scale in order to effectively deal with a plethora of current and future challenges. Learning to cope with 

change and uncertainty by nurturing diversity for reorganization and renewal are part of a continuous and 

dynamic process of adaptive capacity. Using and understanding the social-ecological framework allows 

decision makers within Sweden’s governmental institutions to become aware of the adverse and 

unintended outcomes from their decisions. Therefore, a key point in disseminating the importance of the 

environmental resources and how to proactively manage its life-supporting attributes through an 

adaptive policy framework. This has been demonstrated through an adaptive and resilient complimentary 

approach within Sweden’s environmental quality.  

Additionally, adaptation and resilience are derived from the core understanding that change is a 

fundamental aspect of any system. Due to the transitory nature of adaptation, a systems approach 

constitutes the importance of preparing for surprises and system renewal. Correspondingly, 
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environmental actors must consider that their decisions might falter if not incorporating the multiplicity 

of outcomes that may or may not occur.  Similarly, Sweden’s EQOs have demonstrated that protecting 

the environment cannot be isolated to a linear set of variables or depend on specific policy instruments, 

strategies or even institutions; rather it has introduced resilient thinking to strengthen their ability to 

achieve the EQOs in a holistic way. Therefore, decision makers have underpinned an understanding that 

is flexible and capable of incorporating interdependent aspects of social and environmental systems. As a 

result, Sweden has applied a dynamic perspective of policy formation basing its integrity from ecological, 

social, economic and political changes.  

Simultaneously, the systemic challenges of population growth and its anthropogenic impacts on the 

Earth’s ecosystems have provided Sweden with an empirical understanding as far as the frightful 

repercussions of inaction in environmental progress. For this reason, this chapter has mainly depicted the 

pioneering efforts of exemplary adaptive and resilient environmental governance, with many of its 

environmental attributes linked within a social-ecological framework. These environmental 

underpinnings have given Sweden an ability to implement rigorous policies, regulations, and bans, while 

stimulating advancements for alternative clean-technologies that abate further negative environmental 

impacts (e.g. waste management industry). Overall, there seems to be a growing trend within Sweden’s 

multilevel governance as well as collaborative efforts across regional and international scales that provide 

Sweden’s decision-makers with both qualitative and quantitative studies and feedbacks of what is working 

and what needs to be improved.  In short, by having a strong institutional leadership and focus on 

stimulating capacity, Sweden has been able to implement ambitious generational goals across its territory, 

simultaneously extrapolating its values to planetary stewardship, a guideline that all global citizens should 

be committed to.   
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Chapter 5: Adaptive co-management strategies  
Collaborative efforts among public and private actors have become an essential network to facilitate 

communities to adaptively respond to environmental changes and to initiate and sustain effective co-

management (or shared management) strategies (Crona & Bodin, 2012). A concerted effort has been able 

to accommodate the burgeoning environmental resource demand of urban populations and their 

anthropogenic environmental impacts. Through partnerships, such as Symbiocity, strategic synergies have 

developed across sectors and multi scales of Sweden’s environmental governance.  This has supported 

the propagation of environmental companies, influential actors, and adaptive tools for building 

environmental governance; thereby establishing various innovative companies and technologies in 

growing urban populated centers (e.g. food production, waste management, green energy, etc.) and 

developing local resourced based economy.  

5.1 Main components of partnerships 

5.1.1 Collective action 

The theme of partnerships requires collective action among Sweden’s decision and policy makers, which 

brings up the convergence of interests and how interests are conceived, shaped and agreed upon among 

stakeholders. This ties in the previous political institution phase, in which the EQOs were used to promote 

various environmental goals. Prior to the EQOs legislation passage, the EQOs went through a tedious 

process of deliberation, resulting in the consolidation of mutually beneficial environmental goals for 

government, industry, and civil society. Within the process of deliberation, decision-making and action, 

stakeholders were able to attain mutually reinforcing relationships that manifested varying degrees of 

interconnectedness between the natural environment and society. This helped justify the means of 

collaborative action as a method to achieve the end result of sustained environmental protection.  

5.1.2 Vision, leadership, and trust 

As Olsson et al. (2006) points out when governing the commons, the quality and level of commitment 

between stakeholders is largely influenced by the criteria of vision, leadership, and trust (Olsson et al. 

2006). Here, trust resonates with normative elements of accountability or transparency of public 

governance, which has been transposed to several areas of Sweden’s public governance (CPI ranks 

Sweden 4th out of 176 countries)2. Failure of accountability results in a loss of trustworthiness which would 

                                                           
2 CPI stands for Corruption Perception Index and works to correlate the performance with the stability of public 

institutions. A poor score of fifty points or below would be a serious indicator of corruption in that country. 
Sweden scored 88 out of 100 (www.transparency.org). This helps to indicate Sweden’s public approval and 
participation in government including environmental governance.  

http://www.transparency.org/
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inhibit public participation and thus their collaboration in implementing additional environmental 

measures and safeguards (crucial at the local governance level). Therefore, a loss in trust would hinder 

the outlook and effectiveness of Sweden’s environment policies. In contrast, vision and leadership are not 

in the same normative position as trust, but rather both, vision and leadership, share a conceptual viability 

for adaptability in response to environmental challenges (Olsson, et al., 2006), and thus play a significant 

role in the quality and effectiveness of interrelationships among actors within Sweden’s multilevel and 

cross sectoral environmental governance. 

Moreover, leadership and vision are key traits for the adaption processes in SESs (Olsson, et al, 2006). In 

fact, the mechanisms of leadership and vision have historically interconnected crucial assets of Sweden’s 

environmental governance and demonstrated features of adaptability. A case that followed the 

importance of leadership, vision, and trust in collective action can be understood from the success of 

Kristianstad’s Vattenriket Biosphere Reserve. Established in 2005, Kristianstad’s Biosphere Reserve was 

able to develop through a cross-sectoral (public-private) partnership where stakeholders in the 

southeastern city of Kristianstad shared the value of preserving the ecological diversity of the wetlands, 

which protects and preserves one of Sweden’s richest biodiversity of wildlife (vattenriket.kristianstad.se). 

Furthermore, an essential adaptive feature that led to the success of environmental management was the 

collaborative action of public organization known as the Ecomuseum Kristianstad Vattenrike (EKV). In the 

development of the Biosphere Reserve, EKV acted as a ‘bridging organization’, coordinating and 

connecting various key local stakeholders together with governmental institutions. A noteworthy result 

from research on EKV confirmed the importance of leadership, vision, and trust which helped guide the 

success of the project; in particular, claiming that leadership also “motivated and inspired people to invest 

in an alternative approach and thereby building support for change” (Olsson, et al., 2006).  

Additionally, Folke et al. (2005) suggests that vision, trust and leadership have the potential to maximize 

attributes of adaptive governance. In fact, cross-sectoral cooperation has a multitude of adaptability 

benefits from generating feedback to effective management of local resources. As Folke, et al. (2005) 

suggests that by binding particular interests and motivations the probability of initiating partnerships 

rises. All in all, linkages to attributes of leadership, vision, motivation, and trust have demonstrated their 

mutually beneficial qualities within Sweden’s evolving environmental governance; however, further 

deliberation is needed on the contextual attributes of adaptive capacity and how it may encourage the 
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above attributes of collaborative action at different levels of governance and, in particular, how a shared 

vision and understanding of environmental and social systems may be strengthened through a co-

management approach.  

5.2 Co-management and adaptive governance 
The focus on adaptive governance helps develop a clearer distinction between alternative governance 

approaches that do not base their knowledge from natural sciences. This prevents a possible system 

stagnation that deters efforts of environmental compliance. For instance, pre-modern approaches, such 

as Hobbesian power, exemplify discouraging attributes of adaptation that would render multiple layers 

of governance incompetent in its ability to cope with change (Resilience Alliance, 2010). In addition, 

empirical studies on command-and-control approaches have identified increased systemic vulnerability 

due to overlooking key components beyond thresholds that would indicate a change in policy and action 

(Resilience Alliance, 2010). Alternatively, adaptive strategies have the potential to institute methods 

reflective to change, albeit similar to the adaptation process, the main features of adaptation through co-

management is complex and dynamic as it encompasses various context-based implications for its success 

(Folke, et al, 2007). 

To describe the second phase of the adaptation process—in the context of interrelationships through 

collaboration and sharing of resources—this section will reopen certain features of adaptive governance 

in order to gain insight on the effects of collaborative action among stakeholders through adaptive co-

management.  

 

Figure 6: Stakeholder categories within co-management (Berkes & Carlsson, 2005) 
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5.2.1 Conflict co-management  

One of the key reasons for developing co-management strategies across several levels of governance has 

been due to the problems of managing conflicts (Folke, et al., 2005), which may lead to stagnation of 

environmental progress especially within the local level. As a result, the concept of co-management 

presents a problem solving or proactive solution to problems that may arise (Berkes, 2009).  Additionally, 

Berkes (2009) argues that there has been an increased focused on co-management as a process involving 

social-learning and problem-solving, leading to co-management-as-governance. Furthermore, Berkes & 

Carlsson’s (2005) methodological research describes systems of governance that combine institutions and 

networks that learn and share knowledge and experience develop flexibility in problem solving as well as 

share the balance of power among stakeholders. Integrating the concept of co-management to combat 

the inevitable traits of uncertainty when managing environmental objectives, strengthens the 

preparedness for unexpected conflicts, and thus plays an important role in stimulating adaptive capacity 

(Berkes, 2009). 

5.2.2 Flexible co-management 

In addition, the concept of adaptive governance is interlinked to the capacity for systems to adapt, and 

thus, is often mentioned as one of the vital methods to building adaptive capacity (Folke, et al., 2005). 

This is due to adaptive governance’s ability to deal with increasing rapid and uncertain change, which may 

arise from various sources of environmental, economic, and social affairs (Olsson, et al., 2006). Although 

adaptive governance has proved to historically debase management rights and power sharing for 

increased participation (Folke et al., 2005), scholars have researched a variety of added benefits that 

involve adaptive co-management arrangements in different contexts. As a result, the adaptive co-

management approach has emerged from a combination of elements governed by adaptive management 

and cooperative management approaches (Berkes, 2009). This has not only resulted in integrating 

learning-by-doing methods and management through flexibility, but also has supported development 

through cooperation across scales (Berkes, 2009). Furthermore, adaptive co-management builds on 

adaptive governance by providing flexibility to multi-level governance (Folke, et al, 2005). In this sense 

adaptive co-management is the operational cogwheel of adaptive governance, which combines the 

multilevel linkages to a localized level of shared activities. 

Using Kooiman’s (2003) model of hierarchical governance helps to differentiate between the state of 

intervention, self-governance and co-governance as spatial scales of co-management and interplay 

among different actors. This means that not only is public governance an essential factor in achieving 

environmental objectives but also the private sector, which has the potential to contribute largely to the 
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achievement of environmental objectives. More importantly the ability for adaptive co-management has 

historically incentivized a multiplicity of methods to achieve environmental objectives, which increase 

participation and private sector development such as environmental sustainable companies and 

entrepreneurships (Kooiman, 2003). Similarly, adaptive co-management (or shared governance) is an 

acceptable method when it comes to legitimizing the type of management measures needed to achieve 

long-term environmental objectives (Folke et al., 2005), such as Sweden’s EQOs.  

5.2.3 Differences between systems of governance 

Explaining the principles of adaptive government, co-management, and adaptive co-management 

constitutes a riveting question of: how these different attributes of governance, such as Sweden’s 

environmental governance, can enhance their capacity to manage resilience? With the plethora of 

information and experiences, several scholars have been uncertain about the proper prescription to 

advice actors within environmental governance. However, resilience scholars have been able to 

encompass certain attributes of governance into a practical way that foster self-organization and the 

capacity to learn and adapt.  

To materialize this conceptual understanding, research has delved further into the importance of studying 

the relationships between types of governance and resilience within social and environmental systems. 

Here, Folke et al. (2005) research builds on the knowledge and understanding of interrelationship 

dynamics by describing the four interactive and crucial aspects for an evolving adaptive governance. Folke 

et al. (2005) further emphasizes the benefits of: (1) Building knowledge and understanding of resource 

ecosystem dynamics; (2) The importance of feedback knowledge and smooth application to adaptive 

management practices; (3) by supporting flexible institutions and multilevel governance systems; which 

increase governance’s (4) Coping capacity to deal with disturbances, uncertainty, and surprise.  

Additionally, studies on the types of governance have helped point out certain characteristics of 

governance, which include the following: participatory, deliberative, polycentric, multi-layered, 

accountable, and just (Folke, et al., 2005). For reason of understanding, the following table supplements 

the points covered above that differentiate between the types of governance management:  
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Table 3: Similarities between types of management and governance (Adapted from: Berkes, 2009) 

Type of 
governance 

Co-management 
Adaptive co-
management 

Adaptive environmental 
governance 

Linkages Vertical institutional 
linkages 

Horizontal and vertical 
linkages for mutual 
beneficial outcomes 

Linking environmental 
institutions across multiple 

levels of governance 

Temporal Scope Short to medium; 
tend to produce 

Medium to long: 
multiple cycles of 

learning and adaptation 

Medium to long: multiple 
cycles of adaptation and 

learning 

Organizational level Bridging between 
local and government 

levels 

Multi-level with self-
organized networks 

Focus on multiple actors’ 
needs and relationships 

Capacity building Resource users and 
communities 

Needs and relationships 
of all partners 

Resource managers and 
decision-makers 

5.3 Assessing public-private partnerships synergies 
Sweden’s environmental track record has demonstrated situations where both private and public 

organizations have opted for a new level of commitment in order to mutually benefit the stakeholders 

involved. This adaptive strategy amongst multiple stakeholders has partly been mobilized through 

government action programs (SEPA, 2010). Similar to the decentralized multilevel government 

commitment of the EQOs, Sweden has indirectly provided a flexible approach for local and regional 

authorities to develop their respected programs and feedback systems. The trend for the past few 

decades in terms of environmental commitment has been to institutionalize the importance of protecting 

environmental assets and social health within all sectors of the economy (OECD, 2004). Therefore, the 

importance in a successful implementation of adaptive co-management strategies requires the 

conjunction in prioritizing the environment within different sectors not just government; hence the need 

to promote external networks such as public-private partnerships.  

5.3.1 Allegiance by the private sector 

In the case of a recent public and private collaboration, the Confederation of Swedish Enterprise (private 

sector) has confirmed their commitment to the achievement of the EQOs as well as assumed the 

responsibility of six of the EQOs (SEPA, 2010). As a matter of fact, the commitment by the business sector 

in Sweden, in more recent years, acted on a voluntary basis. Through a system of environmental 

management (EMS), companies have been able to take a self-regulatory approach towards a sustainable 

management of the environment. The voluntary act of the business sector has facilitated the 

advancement of the adaptation process. For example, soon after the 1999 the introduction of the EQOs, 

the Confederation of Swedish Enterprise announced their commitment for a unified “Vision for 

Sustainable Industrial Development” to be reached by the year 2025 (SEPA, 2010). In addition, the 
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Swedish Business Development Agency (NUTEK in Swedish) acknowledged the peripheral predicament 

for environment-led business development and environmental technology and ways in which it could be 

strengthened. In addition, Swedish industry has developed an environmental product declaration 

program, which is primarily used as a business-to-business commerce (SEPA, 2010).  In addition, industry 

has also prioritized the importance of complying with environmental protection and has proven its 

commitment through numerous voluntary agreements (See below). 

Table 4: Voluntary environmental agreements in Sweden (SEPA, 2010) 

Industry Year Type of agreement 

Transport 

1994 Environmental quality classes for lead in petrol  

1996 Pollution from shipping 

1997 Environmental quality classes for petrol 

1997 Decontamination of petrol stations 

Industrial processes, including 
soil decontamination 

1992 Remedial treatment of mining waste in Falun  

1993 Clean-up of Lake Järnsjön 

2004 Energy efficiency in industry 

Industrial products, waste, 
recycling 

1993 Chemical controls, including processes (various 
agreements) 

1994 Recycling (packaging, tires, recycled paper, PET 
bottles) 

1995 Construction materials 

1996 Recycling NiCd batteries 

1998 Recycling of office paper; PCBs in buildings 

Water and sewage 1994 Sludge, including use in agriculture 

Agriculture 
1995 Pesticides; Watercourse system co-operation 

Various agreements 

Forestry 1998 Conservation of natural forests 

 

Although there is a substantial increase during the OECD’s review period on voluntary agreements, this is 

not a direct offset from Sweden’s environmental policy. Nevertheless, there are several levels of 

environmental management through economic incentives and regulations that have been previously used 

by Sweden’s government. This includes general economic incentives such as the precautionary principle, 

best possible technology principle, knowledge principle, appropriate location, resource management and 

eco-cycle principle, product choice principle, polluter pays principle, and the stop rule (SEPA, 2010). 

However, these principles have largely gone unused, as the OECD has acknowledged both in their 1996 

and 2004 environmental assessment on Sweden’s environmental governance (OECD, 2004). Whereas 

there are numerous examples of self-regulated measures by the private sector, it is important to keep in 

mind that the private sector rarely sets voluntary agreements that are more ambitious than the legislated 
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proposals from government (Sweden, 2010). For this reason, the framers of the EQOs have increased the 

importance of environmental progress within various sectors of the economy and civil society.  

5.4 Co-management case review: Symbiocity approach 
To describe the Symbiocity approach, this section will be assessing the Symbiocity manual: The Symbiocity 

Approach: A Conceptual Framework for Sustainable for Urban Development, assembled by Professor 

(Royal Institute of Technology) Ulf Ranhagen and Klas Groth (Urban Advisor at SKL International). 

5.4.1 Historical context 

The inception of Symbiocity’s methodology has become an effective tool in marketing sustainable 

development both domestically and internationally (Several missions that have taken place abroad and 

partnered with several local governmental authorities). The success of Symbiocity is mainly due to the 

structure of the organization, which began with the shared vision and commitment of the public and 

private sector. However, prior to the private and public partnership, hesitation among the relevant 

stakeholders halted much of the progress of cross-sectoral collaboration. This was mainly due to the 

private sector that during the mid-1970s was unsure about future benefits of joining with the public 

sector. Eventually after several periods of deliberation and experiments, the coalition proved to benefit 

both parties, which led to the coalition between the Swedish business community and central government 

known as the Swedish Trade Council (Ranhagen & Groth, 2012). 

With the rise of the Trade Council, a larger network of politicians and business leaders sought to play 

different roles in implementing policies and programs to foster economic, socio-cultural and 

environmental conditions for the benefit of residents of cities. This led to the creation of a new approach 

to sustainable development and local level management of environmental management approach known 

as the Symbiocity Approach. Launched in 2008, Symbiocity became considered a trademark and directly 

managed by the Swedish Trade Council. During the Johannesburg World Summit on Sustainable 

Development in 2002, a proposal to mediate the environmental management in urban infrastructure was 

submitted by the Swedish Trade Council. Taking root from the Swedish International and Development 

Assistance Program (SIDA)’s manual: Support to Environmentally Sustainable Urban Development, the 

Swedish Trade Council began their new approach with a solid underpinning for their future urban 

environmental intervention (Ranhagen & Groth, 2012).  

Following these events, in 2010, SIDA commissioned the Swedish Association of Local Authorities and 

Regions (SALAR) as well as their associated company SKL International to create the Symbiocity Approach, 



49 
 

with its unique ability to sponsor a transition in developing countries. In addition, ecological principles 

have been integrated within Symbiocity Initiative program which serves as an overarching concept and 

communication platform for stakeholders interested in sustainable urban development.  Furthermore, 

similar to its promotion of multilevel cooperation, Symbiocity relies on the cooperation of national and 

subnational agencies as well as cross-sectoral organizations that include the Ministry of the Environment, 

Ministry of Foreign Affairs, Ministry of Energy and Communications, the Swedish Trade Council, SALAR, 

and Swedish universities (Ranhagen & Groth, 2012). 

5.4.2 Building a political infrastructure 

There are numerous features and objective within the Symbiocity approach. These objectives have given 

shape to the Symbiocity’s framework which are: to encourage and support multi and trans disciplinary 

cooperation among stakeholders; contribute to capacity building; to provide a platform for deliberation 

and cooperation; to serve as a guideline for sustainable urban development; to contribute to the 

development of holistic city strategies; to support cities in identifying practical and integrated systems for 

sustainable urban development (Ranhagen & Groth, 2012). To achieve these ambitious feats, the 

Symbiocity Approach is mainly concerned with the collaboration of stakeholders involved in sustainable 

urban development within local public governance, such as city mayors, local councils, municipalities, and 

so forth. In addition, the Approach has flexible usage as an overarching bilateral or multilateral 

development aid program, training and educational programs, research and development cooperation, 

exchange program and study visits, and export promotion and economic cooperation. As a result, various 

stakeholders are encouraged to act as decision-makers, influential participants, or as a direct contributor 

who is capable of having a role in the end result (Ranhagen & Groth, 2012).  

Additionally, the Symbiocity Approach serves as a foundation to develop methods, policies, and 

collaborative action that may “support transformation of urban areas towards sustainability and improved 

livelihood” (Ranhagen & Groth, 2012). To perform an effective transformation within urban landscapes, 

the Symbiocity Approach emphasizes on two ‘points of entry.’ The first is the multidisciplinary approach 

which analyzes a context by using several perspectives to identify synergies between different systems. 

As a result, this approach only functions in a governance of transparency which helps exhibit the ability to 

manage possible institutional barriers or conflicting interests. The second entry point is via a sectoral 

approach that encompasses specific urban systems. This sectoral approach requires an existing plan of 

action or a draft proposal prior to review and tends to develop into a multidisciplinary approach with time 

(Ranhagen & Groth, 2012). 
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5.4.3 Effective intervention 

Describing the different dimensions of the Symbiocity approach presents a comprehensive framework for 

cooperation rather than competition among others with common interests and objectives. This includes 

the ability to build the capacity of urban structures and resource users which can be arranged in various 

ways and at different temporal development processes such as: when planning new sustainable urban 

area; when renewing existing areas to enhance sustainability; when improving new comprehensive or 

city-wide strategic plans in terms of environmental solutions which enhance sustainability; or when 

revising existing plans to support more sustainable development (Ranhagen & Groth, 2012).  In addition, 

the Symbiocity Approach integrates collaborative action with the development processes within a vast 

network of governance, including communities, municipalities, regional and national governments, 

institutes and universities, civil society organizations and private companies (Ranhagen & Groth, 2012). 

Nonetheless, since urban centers are increasingly becoming the epicenter for Anthropocene, Symbiocity 

focuses on urban communities, in particular, the disadvantaged members of society (Ranhagen & Groth, 

2012).  

Within its short inception, the Symbiocity Approach has gain international recognition in both developed 

and developing countries. This is largely due to Sweden’s 290 local municipality’s resource knowledge, 

experience, and participation. As a matter of fact, domestic local governance projects have strengthened 

capacity through legislation and policies, as well as, encourage civil and private sector participation such 

as Hammarby Sjöstad (Waterfront) in Stockholm and the Western Harbor in Malmö. The project in 

Hammarby Sjöstad has been able to transform a previously polluted industrial harbor into a sustainable 

city district. Among the several aims of an environmental program is the reduction of environmental 

impacts by fifty percent, an integrated approach to city design. In addition, Hammarby Sjöstad has an eco-

cycle model which consolidates all environmental waste solution systems. This concedes to Symbiocity’s 

interconnectedness approach that combines waste management with planning and urban design of an 

area in Sweden (Ranhagen & Groth, 2012). 

5.4.4 International links 

In addition to the domestic application of Symbiocity’s Approach, the approach has been applied in several 

international contexts which have also served as pilot trial cities, they include: Skopje, Macedonia, 

Visakhapatnam, India as well as several districts in China.  Cities in China have helped in building principles 

for eco-cities and green city districts. Additional eco-cycle models have been integrated within public 

services such as energy, waste and water, transportation, and building design (Ranhagen & Groth, 2012). 
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All these systems of public services share a common denominator which pertains to aspects of urban 

development without infringing on the rights of the natural environment. Therefore, ensuring that 

environmental pollution is decreased through the promotion of clean technology or alternative practices 

that help reduce carbon emissions and other negative impacts to the ecosystems. 

Symbiocity’s approach was further recognized for its substantial systemic application of integrated 

solutions in the China’s Tangshan Bay Eco-city project. This close collaborative project between Swedish 

and Chinese authorities has been able to promote sustainable urban development as well as display its 

success during the Shanghai World Exhibition (Ranhagen & Groth, 2012). The Tangshan Bay Eco-City 

project is based on demonstrating a large industrial area as a ‘closed-loop economy’. This will consist in 

the development of climate-neutral energy systems which would also demand the creation of energy-

efficient buildings and systems. By its completion, this integrated urban system will support quality of life, 

social welfare, social inclusion, and health (Ranhagen & Groth, 2012). 

 

Figure 7: The Symbiocity Approach promotes review and planning processes that consider potential synergies that can add 
value to the environmental, economic socio-cultural and spatial dimensions of development (Ranhagen & Groth, 2012) 

Overall the Symbiocity Approach conceptual framework has inherently integrated a multidisciplinary 

approach which enhances Sweden’s ability to qualitatively improve urban environments. This embeds a 

systems thinking approach which discovers how efficiency in resource use can be improved through the 

promotion of synergies between social actors. Symbiocity’s perspective on social inclusivity, especially 

among the city’s most vulnerable individuals, helps develop a context that addresses multiple systems of 
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governance simultaneously. In short, the Symbiocity Approach has been keen on achieving increased 

results in terms of sustainable urban development without introducing new external inputs, thus 

preserving resources and empowering urbanites to become a fundamental part of a sustainable urban 

community. 

5.5 Conclusion 
The above analyses of adaptive governance and co-management strategies across sectors are helpful in 

determining how Sweden has been able to build adaptive capacity within social, political, and economic 

structures. More specifically, this work has added key factors that diversify the models and tools that 

Sweden’s environmental governance would require to achieve its EQOs. This has included features of 

leadership, vision, and trust and their importance to maintaining successful environmental governance, 

adaptive governance, and adaptive co-management by the private, public, and social sector. Additionally, 

deeper insights on the different methods that strengthen collaborative action across sectors and levels of 

governance have been demonstrated. The main reason for delving into the conceptual understanding of 

Berkes’ (2009), Folkes’ et al. (2005), and Olsson, et al. (2004) work on co-management and adaptive 

governance proved to be beneficial. Berkes’ (2009) study took notice of the problem of conflicts at local 

levels and how influential co-management principles have been previously been able to effectively solve 

problems. As co-management implies there is an inherent sharing of power alongside the collaborative 

efforts of partnerships. Interlacing the interrelationships of this chapter with the adaptive attributes of 

co-management, scale distortion and knowledge, multidisciplinary perspectives, and the EQOs creates a 

systems thinking within environmental governance. This not only helps strengthen the institutions and 

vital features of Sweden’s environmental governance but also gets Sweden closer to achieving the EQOs. 

Furthermore, Folkes, et al. (2005) recommendation for successful adaptive governance requires the 

combination of co-management which interweaves significant features that extend collaborative action 

of environmental management across spatial and temporal scales of governance. Similar to adaptive 

governance, effective adaptive co-management does not settle on solely one sector of the economy but 

rather on possibilities to broaden its goals through building relationships across sectors. Overall the 

combination of adaptive governance and co-management covers a wide range of settings and methods in 

which to reach multi-scaled environmental objectives. Not only is the institutional structure and their 

capacity to adapt relevant to further the agenda of environmental governance, but also the strategies of 

adaptation and resilience share in their perception of cross-sectoral co-management. This considers 

another reason to integrate a multiple disciplinary approach to understand the advantages of bridging 
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adaptive governance with local resource co-management. Additionally, the role of knowledge production 

and learning has also been a strong feature in bridging organizations within a social and environmental 

framework (MEA, 2005). Nevertheless, the managing of life-supporting ecosystem services and human 

well-being is a fundamental and intensive endeavor.  

Instances of Sweden’s environmental governance have been illustrated through an adaptive collaborative 

process in Kristianstad’s Wetlands through the effective cross sectoral Ecomuseum Kristianstad Vattenrike 

(EKV). This has promoted multiple benefits of co-management principles. This implies principles of 

leadership, trust, and vision as means to foster contextual resource viability that support systems thinking 

and thus the application of resilience thinking among relevant stakeholders of key environmental policies. 

Overall, it is important to keep in mind, the contextual similarities between each system that enhances 

collaborative action, and thus its end goal. In the case in Kristianstad this resulted in a concerted effort to 

improve the quality of the natural environmental in the wetlands and at the same time strengthen the 

adaptability of several local resources and how they communicated with the different levels of 

government. Moreover, the private sector in Sweden has taken the lead to self-regulate themselves rather 

than having government impose restrictions. This has led to numerous voluntary agreements within 

several layers of the economy. However, at the same time, industry cannot always be trusted to commit 

to new mandates of environmental protection. Hence, government must continue being ambitious, 

committed, and responsible with the management of environment. 

In determining the second phase of the adaptation process, the above analysis plays an important role in 

deciding how to identify quality of interrelationship. For this reason, this chapter has focused on 

relationships within social, environmental, governmental, and industrial domains across temporal and 

spatial scales which are critical to the ability to develop tools and models of how to deal with change and 

its uncertain impacts. As Nelson et al.’s (2007) research demonstrates the adaptive capacity of horizontal 

and vertical affiliations and partnerships that are used to convene and allocate resources. Incorporating 

the theme of this chapter with the previous research has demonstrated a unique process of adaptation 

through compilation cross-sectoral co-management along with the case study of Symbiocity. Moreover, 

by demonstrating signs of adaptive co-management principles within Sweden’s governmental and cross 

sectoral scales Sweden has been able to increase its characteristics of adaptive capacity.  

Lastly, the case study on the Symbiocity Approach depicts characteristics of adaptive governance and 

adaptive co-management, especially when adapting their methodology to that of other countries. The 

assessment of the Approach demonstrated how government actors have taken a proactive global 
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approach to sustaining the cities of the future. Moreover, its methods and practices have developed an 

ability to transform urban centers into environmental sustainable habitats. This creates a bridge to the 

following chapter which will explain further the characteristics of systems transformation. Nonetheless, 

understanding the mutually beneficial outcomes through collaborative action of partnerships perpetuates 

a system of participation and enhances the end goal. In relation to building adaptive capacity of Sweden’s 

environmental governance, this may be the empirical understanding that is needed in order to aggregate 

the importance of developing private-public-civil society collaborative action as a way to achieve the third 

phase in the adaptation process: system transformation.  
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Chapter 6: Reviewing a system transformation case 
Previously, this research depicted the emergence of an adaptive co-management governance to describe 

a system of governance that is capable of effectively and efficiently managing environmental resources of 

several actors. This includes the ability to mobilize, renew and reconfigure fragmented sectors of the 

economy, political institutions, and civil society. These methods and models of public governance have 

proven to increase the ability of Sweden's environmental governance--at different scales-- to cope with 

disturbances, change, and perceived threats. Similar to Holling’s observation of resiliency in nature, 

certain unexpected disturbances and perceived threats require systemic transformative change within 

governance to deal with disturbances (Nelson, et al., 2007). Here, transformation will be depicted as the 

transition of a system to a fundamentally different and a more desirable state, which is on a trajectory 

that sustains and enhances ecosystem services, societal development (including economic security) and 

human well-being (Stuart, et al., 2010).  For this reason, the analysis in this section will be using the 

analytical lens of resilience thinking to provide a closer look into a possible systems transformation 

through a self-organizing phenomenon that has thus far been captured by the adaptation process. Overall, 

this has provided this research with a 'window of opportunity' to conceptually understand the systemic 

integration of Europe’s first vertical urban greenhouse to be built in the city of Linköping, Sweden.  

Moreover, Holling's studies on transformation have foretold the need to adapt the resiliency of nature 

within our society and to simultaneously manage it through our governance.  He states: “the era of 

environmental management via incremental increases in efficiency is over. We are now in an era of 

transformation, in which environmental management must build and maintain environmental resilience 

as well as the social flexibility needed to cope, innovate, and adapt” (Holling, 2001).  This follows a systems 

thinking approach that requires a concerted effort in order to navigate a systems transformation in 

environmental governance. Due to the complexity of systems transformation this research will follow a 

criteria based on a contextual-interaction within a social and environmental system case study in 

Kristianstad’s Wetlands, which included three phases: 1) preparing the system for change; 2) seizing a 

window of opportunity; and 3) building resilience within an overarching social and environmental 

framework of the new state (Olsson, et al., 2004). These three different phases will serve as a reference 

to identify characteristics within Linköping’s novel transition towards the integration of vertical farming. 

This will build on Sweden's multilevel environmental policies together with co-management strategies at 

the local level in Linköping. 
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6.1 Steering the transition towards transformation  
The previous chapter synthesized a consensus on the importance of leadership, trust, and vision in 

successful adaptive governance. Here, additional adaptability features of leadership and vision within 

Sweden’s local environmental governance throughout each transitional phase. This study is corroborated 

by Olsson et al.’s (2006) research on the transitional phase towards adaptive governance which 

researchers argue “can only be steered by leadership and is not planned” (Olsson et al., 2006). 

Additionally, it is important to note that the key features in Kristianstad’s Wetlands have helped prepare 

and guide the system for change. This includes the depiction of a key leader coupled with various 

stakeholders’ local stewardship and exogenous pressure from perceived ecological threats which 

underscore the need to reorient environmental management systems (Olsson et al., 2004). In particular, 

this section will highlight certain leaders and their shared vision in the city of Linköping in hopes of 

discovering similarities with each transformative phase from Kristianstad’s Wetlands. 

Similarly, the city of Linköping offers us a timely example of how cross-sectoral collaboration has led to 

adaptive co-management strategies which simultaneously have enhanced local environmental 

governance. This has garnered a mutually beneficial outcome that may be identified as an ongoing process 

of transformation within the context of sustainable urban agriculture. Based on innovative agricultural 

technology, Linköping is redefining the way in which cities grow, distribute, and consume and think about 

food. Specifically, this system of food production in Linköping has emerged through a Swedish urban 

agriculture company, Plantagon, which has proposed the construction of Europe’s first vertical 

greenhouse edifice. This type of food production will materialize through a closed-system that does not 

exploit, deplete or pollute natural resources and thus maintains an ecological balance with its 

surroundings. A key feature that led to this innovative idea in urban farming was the cyclical process of 

waste management and the ability to harness renewable energy, which has resulted in a collaborative 

linkage with Linköping’s largest waste-to-energy power plant: Tekniska Verken (Technical Works in 

English).  

One of the main reasons for this alternative system of urban food production has been due to the negative 

impacts from conventional agriculture. Coupled with the momentous challenge to feed the growing cities 

presents a prodigious outcry for redefining values and thresholds in urban governance. Although cities 

are usually thought of as being people condensed centers and rural areas are considered the agriculture 

farm lands (Deelstra and Girardet, 2000), vertical structures for food production such as Plantagon’s 

vertical greenhouse go beyond conventional thinking and present a fresh new approach in which both city 
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and farming can be integrated. This in turn has the potential to stimulate urban development and 

implementation of policies for urban agriculture. However, various obstacles lay in the way of this 

progress. For example, the priority of other sectors in urban planning such as transportation, housing, 

commercial services. In addition, restrictive urban policy, laws and regulations, uncertainty about 

property rights of land, lack of supportive services, unfeasible implementation of agriculture technology, 

and lack of organizations and network of urban farmers sway many business leaders from initiating urban 

agriculture projects (Deelstra and Girardet, 2000). Combining these obstacles with the lack of public 

support and participation creates a difficult and undernourished environment for successful 

implementation of urban agriculture. Nevertheless, countries such as Cuba have been able to 

demonstrate the socioeconomic, environmental, and cultural benefits of local urban agriculture (Funes 

and Altieri, 2009).  

The following section will discuss how the city of Linköping was able to prepare for change. This will involve 

the background of Linköping as a city and the steps it took to facilitate a systems transformation, which 

includes: key leaders and organizations and their cross-sectoral collaboration. Furthermore, it is important 

to keep in the mind the previous strides that have been made by Sweden’s environmental governance 

and how it has played a pivotal influential role in asserting systemic change in favor of environmental 

sustainability.  

6.2 Case review: Urban vertical farming in Linköping 

6.2.1 Background 

The case study of this chapter’s analysis takes place in the city of Linköping, which is located in southern 

Sweden, 200 km south from the capital. Founded in the medieval period, the city of Linköping has risen 

to a prestigious industrialized city. This began in the 1930s and 40s as the aviation industry evolved with 

Saab’s decision to build a large scale manufacturing facility. This was followed with numerous other 

industries from aviation support to communication technologies and software, among others 

(www.linkoping.se). 

The supplemental public governance support came from the Municipality of Linköping which represents 

the administrative center of the provincial county of Östergötland and has a land area of 1,435.5 km2 

(plus water area of 140.1 km2) with a total area of 1,575.6 km2 (www.nulink.se). Linköping’s future 

socioeconomic developments are invested in Linköping University’s (LIU) research and development 

programs which is supported and guided through its prolific faculty. LIU was founded in the 1970s and 
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now encompasses approximately 27,000 students (Linköping University’s Facts and Figures, 2012). In sum, 

Linköping’s commitment to the environment, high-tech research and development, and industry 

efficiency continues to shape the city as a poised leader in innovation and sustainability standards for 

years to come.  

Regardless of Linköping’s technological advances, the influx of vertical agriculture technology to promote 

urban agriculture is a timely phenomenon; however, the integration of environmentally sustainable or 

clean technology is not. Due to the city’s location within large agricultural terrains, Linköping has historical 

emphasized increasing the sustainability aspects of their agricultural landscape, such as requiring the 

monitoring and feedback in order to measure perceived threats (Linköping Municipality, 1998). Due to 

the complex nature of managing and protecting the local flora and fauna of the region, an integrated 

systems thinking approach within Linköping’s agricultural landscape has been ingrained. As a result, the 

attention on sustainable agriculture has influenced the municipality of Linköping to take collaborative 

action in protecting nature reserves and thus has formulated different methods in which to produce food 

without degrading natural resources (Linköping Municipality, 1998).  

6.2.2 Environmental protection through technological innovation 

Sweden’s environmental incentives and cross sectoral partnerships have maintained a proactive approach 

within environmental governance. In a way, the industry and government understand that in order for 

social and economic growth to be sustained, adaptive principles have to be enabled to ensure that 

environmental systems are not endangered. This direction was promoted by several government 

initiatives, which include the subsidies of the 1970s that directly supported advancements in the research 

and development of clean technology (SEPA, 2010, pg. 28). The process of assisting industry began with 

different types of restriction that prohibited the use of certain environmentally hazardous products. This 

increased grant funding, focusing on a transition to clean energy technology which coincided with climate 

policy.  For example, in 1997, the Riksdag allocated 6.2 billion SEK to local investment programs (1998-

2002) in order to encourage environmental sustainability. The projects included an emphasis on energy 

efficiency, renewable energy, clean residential environments, and the abatement of emissions to air and 

water as well as the protection of Sweden’s biodiversity (SEPA, 2010, pg. 28). As a result, a variety of 

renewable energy projects has succumbed from state grants, such as wind power, small-scale hydro, 

domestic solar heating, biofuel district heating and combined heat and power.  

Furthermore, from 2003 to 2008, local public authorities and companies received 2 billion SEK in 

government support for 'climate investments.' These investments were designed to reduce energy and 
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provide incentives to reduce greenhouse gas emissions (Biofuels were exempted from the general tax as 

early as 1984).  This supported Linköping’s ability to produce more than half its electricity from renewable 

sources of energy (Linköping Municipality, 1998), and thereby reduced its negative impacts on the 

environment. Additionally, the future goal of Linköping’s municipality is to increase the renewable energy 

consumption to seventy-five percent of the heating and electricity, which has significantly been 

augmented after the cooperation between Linköping’s Biogas AB and the City of Linköping (Biogas for 

Urban Transport, 2010). The project of treating organic waste from the local agricultural terrains has been 

the main input for the production of biogas. Today, the continued use of biogas in the public 

transportation of city buses helps reduce the environmental contamination from the urban transport 

system. Since the introduction of biogas in the urban transport fleet, carbon dioxide emissions have been 

reduced by more than nine thousand tons per year (Biogas for Urban Transport, 2010).  

Sweden’s effective management of the environment is further supported by the environmental 

innovation index which shows a promising current and future perspective in Sweden’s environmental 

governance. The above depiction of Sweden’s clean technology strategies has helped to increase the 

environmental industry within Sweden. The environmental industry is a particular strong competitive 

sector in Sweden, which has championed strict regulation and incentives with rapid development of 

technology and management (e.g. potable water, waste water and waste management) (OECD, 2004). 

Moreover, companies in the environmental industry have been able to expand their market through 

exporting their goods and services. This has been supported through public-private partnerships, such as 

the Swedish Environmental Technology Network and Swedish Trade Council (sponsor of the Symbiocity 

Approach).  In a recent survey conducted by the EU Innovation Union Scoreboard, Sweden was ranked 

first over its twenty-seven European counterparts (Innovation Scoreboard 2013). This builds credibility for 

Sweden’s leadership in environmental innovation for the past three years and validates its historical cross-

sectoral commitment to protecting and effectively managing the environment. 

6.2.3 Shared vision and goals 

Olsson et al.’s (2006) research on social and environmental systems of governance has demonstrated 

certain characteristics required for success. This includes the capacity of governance to lead, manage, and 

provide tools for shared visions. These are key elements not only in adaptive governance but also in 

sustaining transformative change. In particular, Olsson et al.’s (2006) emphasize the traits of a successful 

leader as an individual capable of identifying, understanding and communicating key roles within different 

levels of governance. Holling’s work on the social integration of resilience theory compounds the 
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versatility of a leader with the entanglement of a paired belief. This involves the capacity to “evolve and 

adapt” to its environment, and in this way, provides a systems thinking perspective which increases an 

individual’s ability to draw insight from observation in various environmental and social systems (Holling, 

1973).  Similarly, Plantagon’s (Swedish agriculture company) hybrid business model guided by Corporate 

Social Responsibility (CSR) framework has been instrumental in providing leadership and vision both 

internally and externally among its wide network of partners. This has enabled a flexible yet socially 

responsible business model. 

6.2.4 Key leaders 

In Linköping, the role of leaders in the region has been instrumental in the progress of sustainable urban 

agriculture. To underscore the success of Linköping’s first vertical greenhouse, this section will identify 

three key individuals highlighted by Plantagon’s announcement that publicized the site of the first vertical 

farm. During this event, both industry and government were represented which included: Hans Hassle 

(CEO and co-founder of Plantagon), Paul Lindvall (Linköping’s city mayor), and Anders Jonsson (President 

and CEO of Tekniska Verken) (Plantagon International AB, 2012).  

In particular, the dedication of Hans Hassle has been instrumental in piecing together a social network 

that is capable of rendering transformative change in the region of Linköping. In fact, Hans has been 

referred to as the architect of Plantagon’s strategy and organizational structure (Plantagon International 

AB, 2012). Additionally, Hans has recently made numerous presentations, received various awards, and 

authored a book called Business as usual is over. His perspective has led to a shift in foci where profits are 

no longer the driving force in business, but rather serve a secondary and essential notion of maintaining 

a business afloat. As an alternative, Hans has adopted a new vision, based on a platform of Corporate 

Social Responsibility (CSR) and intertwined these elements within a hybrid business model of profit and 

non-profit as well as amended a clause to allow public participation and ownership schemes 

(www.Plantagon.com).  In essence, akin to Olsson et al.’s (2006) research on the role of leadership and 

vision, Hans has been able to adapt these skills through cross sectoral collaborative action that has 

complementary interests among a diverse group of stakeholders. 

Similar attributes could be identified in the additional two individuals of Paul Lindvall and Anders Jonsson. 

These individuals have been prolific in their ability to deliberate the important topic of sustaining the 

urban population of the future. For example, Paul Lindvall has garnered support from the public sector at 

Linköping’s local governance level which has also attracted the attention of numerous individuals at the 

regional and national level of Sweden’s government. This includes the governor of Östergötland and the 
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former minister of agriculture, foreign trade and European Affairs, among others. Similar, Anders Jonsson, 

has integrated Linköping’s largest renewable energy company, and thereby demonstrated the diverse 

potential of renewable energy. The collaborative efforts of these three individuals have demonstrated the 

key characteristics of leadership and vision within the management of environmental governance. Similar 

to the EKV’s key leader that prepared for a system transformation capable of protecting Kristianstad’s 

Wetlands, these three leaders have been instrumental in their role of fostering an integrative urban 

agriculture solution to the city of Linköping. The following section will depict the next piece of establishing 

structures that depict the values and vision of these leaders and thus help prepare and maintain a long-

term vision for transformative change.  

6.2.5 Key organizations 

Sweden’s cross-sectoral induced shift towards clean technology has led to the expansion of sustainable 

energy management. As a result, Tekniska Verken’s success was created through a public-private 

partnership, in particular, with the Municipality of Linköping. In Linköping, Tekniska Verken has become a 

significant player in recycling waste and now distributes ninety percent of products and services, such as 

electricity, water, district heating, district cooling, waste management, and biogas 

(www.tekniskaverken.se). This has been led with the research and development of clean-tech which has 

made large strides in waste-to-energy management in Sweden. Moreover, Tekniska Verken has 

represented one of Sweden’s best methods for clean energy production which has been enhanced by the 

support Linköping’s separation or “sorting at source” of waste, which has helped spur the effectiveness 

of waste to energy conversion.  

Although futuristic in its approach to feeding the city, Plantagon officials have stated that the “The concept 

[urban agriculture] is simple and appealing” (Plantagon International AB, 2012). Founded in January 2008 

with the substantial financial co-sponsorship by a group of Native Americans, the Onondaga Nation, its 

board of chiefs approved the support of Hans Hassle’s vision to establish a sustainable method for feeding 

cities. Professor and venerable Chief Lyon from Onondaga Nation, has previously mentioned the 

importance of achieving a sustainable local food system, he was quoted in saying: “If you are not prepared 

to feed yourself, then you are not prepared for what is coming” (McAndrew, 2011). The notion of 

perceived threats, such as the increasing population concentration to urban centers and the reduction of 

rural communities and arable land to produce food, has galvanized Plantagon’s ambition to produce and 

feed the cities within. Partnered with Sweden’s leading engineering company, SWECO, Plantagon has put 

together designs for a socially and environmentally sustainable system for urban food production. 

http://www.tekniskaverken.se/
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Additionally, the future vertical greenhouse site within the city of Linköping will significantly reduce the 

transportation and pollution costs on the environment, unlike conventional farming. This reduces the 

dependency on fossil fuels and its contamination as well as provides more support to invest and develop 

renewable sources of energy to power urban vertical greenhouses. 

In addition, Symbiocity’s approach to sustainable urban development is pivotal to the success of urban 

agriculture. In effect, Swedish urban planner and advisor, Ulf Ranhagen, has confirmed his organization’s 

commitment to sustainably managing environmental resources in urban centers. As a result, Symbiocity 

was recently nominated by Plantagon as an essential partner in promoting and advancing the integration 

of sustainable urban agriculture solutions (Urban Agriculture Summit, 2013). Symbiocity’s Approach has 

been a catalyst in promoting a conceptual framework for sustainable urban development both within 

Sweden as well as international cities. Therefore, by introducing urban agriculture solutions, such as 

Plantagon’s vertical greenhouse, dramatically enhances Symbiocity’s effectiveness in sustainable urban 

development.  

Moreover, demonstrating the mutually beneficial partnership between Plantagon and Tekniska Verken 

provides insight into the indispensable methods of adaptive co-management. This has been demonstrated 

through Plantagon’s future need for energy generation while effectively consolidating its environmental 

impact. For example, any product that is not sold by Plantagon is able to be resubmitted into Tekniska 

Verken’s waste-to-energy processes which is then fed back into the energy grid or in this case to 

Plantagon’s food production facility. As a result, a shared vision between these key organizations in 

Linköping has designed a future symbiotic relationship that benefits and reinforces safe environmental 

management between both industry and society as a whole. In this way, a substantial amount of the 

energy supplied to the greenhouse will be from waste-to-energy processes. This mutually beneficial 

integration between industries has explained the conceptual operational framework of how Symbiocity’s 

approach can strengthen sustainable urban development. The next section will mention the commitment 

and essential partnership from the local public sector. 

6.3 Seizing the window of opportunity 

6.3.1 Local level commitment 

Within national and subnational government levels there is a higher degree of partnerships evolving 

across private, public and non-governmental agencies. The level of interaction has been raised by the 

importance of informal communication between various stakeholders and groups, which are part of an 
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effective bottom-up approach (Bodin & Crona, 2009).  Several researches attribute autonomous or 

flexibility amongst local level actors as part of building resiliency and thus adaptive capacity to enhance 

the local actors’ ability to cope with changes (Bodin & Crona, 2009). Therefore, both the structural 

arrangement and perceptions characterize the type of partnerships that will inevitably heighten 

awareness of local sustainable problems which probably require more attention than other cities. In this 

sense, Sweden’s multilevel environmental policy framework provides a flexible outcome with respect to 

the governance of natural resources in urban communities as the case in Linköping.  

6.3.2 Local policy 

Since May 1998, Linköping has adopted a Master Plan for the municipality that addresses the policy on 

environmentally sustainable construction in the city. This constitutes that projects, such as Plantagon’s 

vertical farm, are to consider energy and water conservation and reduce transportation inputs (Linköping 

Municipality, 1998). Additionally, heating systems will either use district heating or be based on renewable 

sources of energy. Rainwater run-off is to be locally distributed and nutrients in sewage are to be used as 

agricultural fertilizer. Much emphasize is has been placed on applying a systems approach to analyzing 

the environmental changes in Linköping’s local ecology.  

Compared to many other urban areas, Linköping’s regulatory codes in urban agriculture are very flexible. 

According to NuLink’s business strategist, Michael Nydén, the city administers proposals for urban 

agriculture farms on a case by case basis with regulations being retroactive to ensure environmental and 

social compliance (Nydén, Personal Communication, March 19, 2013). Depending on the size and sight, 

there are different stipulations that an urban agriculture company may have to abide by. For example, 

large scale manufacturing projects such as Plantagon’s urban vertical greenhouse have a special set of 

regulatory codes, which allows them to legally operate and sell food within a designated ‘manufacturing 

zone’ for industrial purposes (Nydén, Personal Communication, March 19, 2013). Thus, companies akin to 

Plantagon have the ease and flexibility to develop both a large scale food production facility in Linköping.  

6.3.3 Building and maintaining resilience 

Olsson et al.’s (2004) fundamental argument for strengthening the transition in the final phase of systems 

transformation is based on the capacity of environmental governance to adapt. In the context of systems 

transformation within Linköping’s novel approach to urban agriculture this implies building the capacity 

of urban governance through resilience in order to reinforce the desired environmental and social state. 

As mentioned above, the favored state of an environmental and social system would be capable of coping 

with perceived threats, future change, and unpredictable events.  In this respect, stakeholders within 
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urban agriculture would need to focus on characteristics of adaptability. Therefore, the continued success 

of Linköping’s urban agriculture industry would require the support from key leaders, organizations, and 

the far-reaching intangibles of educational forums where an array of participants can collaborate, share 

ideas, bind interests and reach mutually beneficial outcomes.  

This leads us to the importance of adaptive co-management and its effectiveness in bridging gaps between 

public, private, and civil society sectors in order to sustain growth and development of urban agriculture. 

Here, the EKV approach can serve as an important model in further developing a collaborative approach 

towards managing the environmental and social systems within Linköping’s urban agriculture. Linkages to 

EKV’s adaptive co-management arrangement have the ability to strengthen the qualities of leadership, 

trust, and vision which shape legislation to support social spaces for urban agriculture. Supporting urban 

agriculture through policy initiatives has the power to shift the structured approach of urban governance 

towards remedial action through systems adjustment. Systemic action could be gradually adjusted 

through monitoring and responding to environmental and social feedback which would facilitate 

knowledge sharing through social networks. Coupled with Plantagon’s ‘triple helix’ of collaborative action 

(private, government, and academia), a mutually reinforcing arena for collaborative learning and 

management can be designed to support the conditions and processes that characterize the future 

desired state.  

The importance of building a knowledgeable community of urban agriculturist has led to the emergence 

of the annual Urban Agriculture Summit. The main role of the summit is to sponsor learning, networking 

and collaboration within locally, regionally, and international partners. In turn, this year’s second Urban 

Agriculture Summit (hosted in Linköping) has presented an arena for building relationships between 

stakeholders as well as bridging the gap between research and practice. This included a consortium of 

national and international participants from multiple disciplines and sectors of society, such as 

researchers, public officials, urban planners, and business leaders among others from Singapore, China, 

USA and the Netherlands (www.urbanagriculturesummit.com). In addition, under the auspices of 

Sweden’s King Carl Gustaf XVI the first international Swedish-Chinese research testing center for urban 

vertical farming has been confirmed (This partnership was made between Plantagon and the University 

of Tongji in Shanghai, China; Plantagon’s Press Release, 2013). This not only establishes a long-term vision 

for the continued integration of urban vertical farming but also and more significantly supports a holistic 

vision for sustainable urban agriculture solutions in the city centers of the world’s most populated country.  

http://www.urbanagriculturesummit.com/
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The establishment of an educational forum for urban agriculture is a long term vision for Plantagon and 

urban agriculture stakeholders. As presented above, one of the key methods in which Plantagon is 

focusing on building knowledge is through a multilevel and cross-sectoral collaboration through numerous 

arenas. This runs parallel with the processes and goals accomplished by the EKV which continues to be an 

essential organization in Kristianstad by reflecting the changes needed in order to bridge the differences 

between local actors and governmental bodies (Olsson, et al., 2004).  

6.3.4 Urban agriculture on an international scale 

Overall, stakeholders in urban agriculture have conceded that the international community will remain a 

pivotal partner in progressing transformative changes in urban infrastructure. An essential partner in 

promoting urban agriculture as a transformative solution is the UN network. The UN’s sponsorship and 

global commitment to sustainable development is a fundamental authority at the international scale and 

for that reason has the capacity to advance the future of urban agriculture in other parts of the world. In 

addition, a new International Journal for Urban Agriculture is in process which would be published on a 

bi-annual basis and would help align multiple partners across the globe. Finally, Plantagon’s ‘triple helix 

power’ has been promoted as the continued progress for cross-sectoral collaborative effort in order to 

successfully implement future innovative adjustments in urban agriculture.  

6.4 Conclusion 
This chapter captured the importance of directing change and transforming systems of governance as 

stated in Olsson et al.’s (2006) research on transformative change. The build-up from the previous two 

chapters has supported the transition of Sweden’s environmental governance towards systems thinking 

capable of adapting clean technology as a solution to sustainable urban development. In Linköping the 

management and reconfiguration of resources by key individuals and organizations has promoted a new 

industry within the city. Supported through local, regional, and national initiatives and policies as well as 

public officials, Linköping has capitalized on promoting a sustainable platform for urban agriculture.  This 

goes hand in hand with Holling’s (2001) research on the importance of understanding the co-evolution of 

environmental and social problems, which brings about a mutually beneficial outcome similar to the 

partnerships and environmental management of Kristianstad’s Wetlands. 

Furthermore, the contemporary usage of resilience theory provides clarity in the ability to guide the 

current and future paradigm of environmental governance in a dynamic and holistic path. In Linköping 

resilience thinking has been advanced through adaptive co-management which has substantially 

increased the ability of individuals and institutions to adapt to perceived threats. As a result, the 
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development of environmental flexible policies, support of research and development, and cross-sectoral 

collaboration within a social and environmental framework have enhanced the ability of local governance 

to establish proactive solutions prior to sustaining any disturbances. Additionally, linking the role of 

leadership, trust, and vision among industry and government sectors has been described by the adaptive 

co-management of industry and government which builds bridges across technological innovation and its 

implementation. In the case of Plantagon’s urban agriculture solutions, Hans Hassle of Plantagon, Anders 

Jonsson of Tekniska Verken, and Paul Lindvall, Linköping’s city mayor was able to combine different 

competencies to synergistically transform Linköping’s future ability to produce energy and food for society 

in an environmental sustainable method 

The development of efficient and renewable systems of waste-to-energy in Sweden, led by Tekniska 

Verken and its cross-sectoral partnerships with local government officials created a window of 

opportunity for the integration of vertical farms in Linköping. This provided circumstances necessary to 

turn perceived threats from the environmental and social problems into solutions. This has reduced the 

vulnerability of future urban growth in the city of Linköping and developed a model of sustainable urban 

development that Symbiocity can use and export to other cities in order to enhance sustainability and 

promote livelihoods in overcrowded cities of China. Indeed, urban vertical farming is a novel approach 

that remains to be tested however, the structure and network is gradually being built to support a 

plethora of opportunities. Many countries have already demonstrated their keen interest in supporting a 

similar solution to feeding the city, however, the policies and structure of government institutions have 

yet to simplify this integration. 
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Chapter 7: Conclusion, limitations, and recommendations  

7.1 General conclusion  
This thesis dissertation has answered the first sub-question by demonstrating a broad consortium of 

political approaches to mitigating systemic environmental, economic, social, and technical challenges. 

Using the concept of resilience within the political spectrum has been pivotal in identifying emerging 

characteristics of adaptive capacity in Sweden’s political institutions. The analyzed environmental policies 

(e.g. EQOs) in Sweden have demonstrated a long-term sustainable decision making. In addition, this has 

combined stakeholder participation and its flexible ability to facilitate sustainable urban governance in 

the local community of Linköping.  

Using the above systemic socioeconomic and environmental challenges as a backdrop, such as population 

growth, the effects of the Anthropocene, resource scarcity, and the unpredictability of future challenges, 

this research was able to answer the second sub-question by adapting the study of resilience as a guideline 

in the adaptive states of Sweden’s multi-level governance. By doing so, this study has enabled the 

utilization of the outcomes and shortcomings in an evolving social and ecological framework within 

Sweden’s political institutions. Empirically, Sweden’s historical context demonstrated a unique ability to 

test the theory of resilience in order to help understand its capacity for sustainable urban governance.  

To answer the third sub-question of this research, the study demonstrated how an adaptive co-

management approach has the ability to create new centers of collaboration and to facilitate further 

systems reconfiguration. In addition, adaptive co-management strategies have the ability to legitimize 

local municipal and public support. This helps in the coordination and collaborative processes in local 

environmental management. Furthermore, the back and forth sharing of knowledge, management and 

power in Linköping has created an ongoing transitional process in which stakeholders operate within a 

polycentric governance structure. This supports a unique blend of cross-sectoral collaboration which has 

the potential to develop policy, design projects, resolve conflicts, and set more concrete plans for the 

future of urban agriculture and thereby improving the management of environmental governance. 

This research also answered the fourth and final sub-question, by focusing on the local case review in 

Linköping and the city’s ability to combine local stakeholders, innovative technology and local governance 

support for building and increasing novel social and ecological innovations, in this case an urban vertical 

greenhouse. The emerging approach of resiliency supported the analysis of the sociopolitical structure in 

Sweden’s multi-level governance. Overall, this research has been able to provide key administrative 

procedures from which political leaders and society can help create linkages to the main themes. These 
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themes deal with resilience, adaptation, and adaptive capacity. Integrating these key concepts within the 

political science field has demonstrated the importance of sustainable policy making within international 

relations.  

Furthermore, resilience is a complex system that proved vital for analyzing the adaptive capacity of 

Sweden’s environmental governance. This finding was significant, since resilience derives from the core 

understanding that change is a fundamental aspect of any social system, which implies that the degree to 

which the system adapts also changes as parameters change. Thus answering the main research question 

and proving that Sweden does have the adaptive capacity to adopt policies, execute adaptive co-

management strategies and implement innovative technological solutions.  

7.2 Limitations  
The main limitations are found in Sweden’s polycentric governance and the contextual-base of adaptive 

capacity. For example, historically Swedish governments have confronted environmental pollution by 

several linear legislations such as reducing carbon emissions, increasing the eco-diversity or protecting 

local environments in hopes that it would reduce their unwanted effects on the environment and the 

health of society. However, due to the great difficulty in aligning different sectors of government, 

Sweden’s industry, government, and society have initiated consensus-building in order to produce 

mutually beneficial outcomes in environmental problems. As a result, it is difficult to identify key 

institutions, policies, and stakeholders within the different sectors and temporal scales. Although there 

will be vast information from Sweden’s government institutions, it will be difficult to provide an exact 

cause for any system adaptedness or/and transformation to disturbances and challenges.  

In addition, the level of commitment and quality of resources governed by relevant stakeholders is difficult 

to assess. For example, the local municipality of Linköping where Plantagon’s urban vertical greenhouse 

will be built is missing conjunct elements that might be of importance, such as the absence of information 

on the amount of current local food production, a “green zone” for allocating beneficial landscapes for 

producing food, data on the location of where food is produced or an urban agriculture food policy 

(personal communications: Linköping’s mayor-Municipality of Linköping; NuLink’s Business Strategist; and 

a regional GIS support technician from Länsstyrelserna). In other words, speculation on innovative ways 

to feeding the city, such as urban vertical greenhouses, demonstrates that an increase in food or local 

food crisis did not warrant the necessity to reach a particular threshold for urban food production or an 

urban agriculture policy agenda for local food production. Therefore, the outgrowth of agricultural 

technology in urban food systems, such as Plantagon’s vertical greenhouse, lacks a quantitative 
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measurement to support its qualitative transformation for local food production. However, this result 

could also be attributed to other factors, such as the relatively low amount of participants, or the inability 

to standardize and communicate criteria across different organizations, or low funding to establish and 

track food exchanges, and so forth. Nonetheless, the city of Linköping presents many leading industries, 

effective political arrangements, and academia assets for the expansion and integration of novel food 

systems. In addition, it is probable that situations similar to these might be found in different regions, 

where the outcome does not instinctively follow the objective of building adaptive capacity. In short, there 

are additional reasons for system transformations that cannot be entirely explained in this research.  

7.3 Recommendations  
The aforementioned research recommends that international relations follow a similar path in order to 

cope with future challenges. These include factors of each phase within the adaptation process which 

demonstrated and were analyzed within each chapter. In the first chapter, this research dealt with the 

notion of an environmental and social framework to help promote an adaptive governance structure. This 

involved flexible systems of policy development, action and enhancement.  In addition, this also brings up 

the possibility that there is a better formula for improving the way in which government creates and 

decides upon policy. Overall the social and environmental framework helps put the sustainable and long 

term effect of international relations into perspective, which is further highlighted in the second phase. 

The second phase in the adaptation process supported the importance of stakeholder participation. This 

involved the capacity of political institutions in order to influence the adaptive co-management strategies. 

This tied in with adaptive capacity and the importance of adaptive co-management and how it can 

mitigate the challenges of uncertainty and surprise. In Sweden, there are various examples were 

leadership, trust and vision has been essential in creating a unified progressive system towards 

sustainable goals (e.g. EQOs). Overall, building adaptive capacity within Sweden’s political institutions 

requires the integration of a system of governance that incorporates adaptive principles. 

The third phase in the adaptation process was exemplary of what a possible combination of both policy 

framework and co-management strategies could achieve. This is to prove that successful adaptation 

simply in its conceptual notion cannot be effective in demonstrating a reduction in risk. For this reason, a 

contextual analysis is needed in order to measure the level of adaptation in that region and to assess 

additional decision variables. Within the local government in Linköping, Sweden, the ongoing deliberation 

about Europe’s first vertical farm is still in progress. This timely phenomenon which was at the crux of this 

research sets up an innovative and plausible result. In the end, Sustainable Development Goals (SDGs) can 
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eventually be accomplished. By conceptualizing an exemplary stage of systems transformation, this 

section mimicked a similar structure for the successful circumstances in Kristianstad.  

Furthermore, a quantitative analysis should also be conducted to validate this qualitative research. This 

future study should aim to discover decision variables that have not been measured and would guide 

future research to a more precise and effective use of resources. Nevertheless, this research has increased 

the understanding of the complexity of our current globalized perspective in political science and how 

nations and states can no longer be thought of divided from each other, especially when it comes to the 

sustainable development goals. More research and practical use of technology is needed to bridge the 

gap in order to effectively reach a sustainable ecological equilibrium. Once more studies are conducted 

and outcomes are validated through experimental observations and analyses, more individuals will have 

a better understanding of the proper tools needed to overcome disturbances and thus enhance the role 

of government in creating long-lasting sustainable policies, which can bring about the development of 

more resilient cities in the near future.   
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Appendix 

 

Appendix A: The 16 Swedish environmental quality objectives 
 (www.miljomal.se/Environmental-Objectives-Portal) 

1. Reduced Climate Impact 

2. Clean Air 

3. Natural Acidification Only 

4. A Non-Toxic Environment 

5. A Protective Ozone Layer 

6. A Safe Radiation 

Environment 

7. Zero Eutrophication 

8. Flourishing Lakes and 

Streams 

9. Good-Quality 

Groundwater 

10. A Balanced Marine 

Environment, Flourishing 

Coastal Areas and     

Archipelagos 

 

 

 

11. Thriving Wetlands 

12. Sustainable Forests 

13. A Varied Agricultural 

Landscape 

14. A Magnificent Mountain 

Landscape 

15. A Good Built 

Environment 

16. A Rich Diversity of Plant 

and 

Animal Life 
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Appendix B: Food Waste in the USA & Europe (Source: Next Generation Food, 2010) 

 

 
Appendix C: Questions for researcher prior to conducting case review 
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Key Terms 

Adaptation: the decision-making process and the set of actions undertaken to maintain the capacity to 
deal with current or future predicted change 
Adaptedness: a state in which a system is effective in relating with the environment (48) and meets the 
normative goals of Stakeholders 
Adaptive capacity (adaptability): the preconditions necessary to enable adaptation, including social and 
physical elements, and the ability to mobilize these elements 
Governance: the exercise of political, economic and administrative authority to manage the nation’s 
affairs. The related definition pertains to the rules, understandings and institutions that guide public 
action or political action in order to implement sustainable policies. This involves more than just formal 
institutions and traditional government; rather it embraces the collaboration of individuals and groups 
who instill their interests directly on the direction, control and coordination of the policy 
Resilience: the amount of change a system can undergo and still retain the same function and structure 
while maintaining options to develop. Holling (1973) defines it as "the capacity of a system to absorb 
and utilize or even benefit from perturbations and changes that attain it, and so to persist without a 
qualitative change in the system's structure." Such a system may take new external conditions into 
account by absorbing them into its mode and functioning (Holling, 1986).  
Robustness: in current context, it could be said that it infers to the structural and other characteristics 
of a system (e.g. urban infrastructure) which provide it the ability to uphold its influence of 
perturbations without changing structure or dynamics   
Social-ecological framework: Integrated system of natural environment and human society with 
reciprocal feedback and interdependence. The concept emphasizes the humans-in-nature perspective 
Sustainability: involves the change of values, public policy and public or private activity that moves 
communities and individuals toward the realization of the key tenants of ecological integrity, social 
harmony and political participation 
Sustainable agriculture: the act of farming using principles of ecology, the study of relationships 
between organisms and their environment  
Threshold: A level or amount of a controlling, often slowly changing variable in which a change occurs 

in a critical feedback causing the system to self-organize along a different trajectory, that is, towards 
a different attractor. 
Transformability: The capacity to transform the stability landscape itself in order to become a different 
kind of system, to create a fundamentally new system when ecological, economic, or social structures 
make the existing system untenable.  
Transformation: a fundamental alteration of the nature of a system once the current ecological, social, 
or economic conditions become untenable or are undesirable 
Urban agriculture: the practice of cultivating, processing, and distributing food in or around a village, 
town, or city 
Vertical farming: is cultivating plant or animal life within a skyscraper greenhouse or on vertically 
inclined surfaces.  The modern idea of vertical farming uses techniques similar to glass houses, where 
natural sunlight can be augmented with artificial lighting 
Vulnerability: the susceptibility of a system to disturbances determined by exposure to perturbations, 
sensitivity to perturbations, and the capacity to adapt 
 


