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PREFACE 

This PhD thesis is closely interwoven with my attempts to drive societal change over 
the past 25 years. Awareness of the climate crisis as the defining challenge of our 
time has framed much of what I’ve done in my professional and personal life. 
Furthermore, my strongly-held belief is that the climate crisis will be solved in cities: 
urbanization will globally be an unstoppable force over the stretch of the coming 
decisive decades. This renders cities the context in which infrastructure and practices 
for a post-fossil world will be built, which entails that we develop new methods for 
planning our cities. In these methods, our actions today will be guided and steered 
by ideas on what the future should be like. This line of reasoning has largely 
motivated my practical work, as a professional, volunteer and social entrepreneur. 

Several academic disciplines have influenced this work, but out of those 
disciplines futures studies has been the most prominent. Conducting a variety of 
scenario exercises at differing scales over the years has taught me the value and 
purpose of the scenario approach. A conviction that we are at the moment living 
through a transformative period in history has led me to focus on this approach. I 
strongly believe that backcasting is a necessary tool for organizations and societies 
to agree on and plan their steps in this transformative period, toward futures worth 
pursuing. 

Hence, this PhD thesis has been built around case studies on the backcasting 
approach. It elaborates on a number of issues I’ve encountered in my work within 
the academic discourse and intends to identify some broader patterns and concepts 
arising from these experiences.  

My intention with this preface is to describe some parts of my journey leading up 
to the PhD thesis and to help in (re-)connecting some of my academic findings to 
their original context in practical work. 

Academically, the roots of this thesis lie in 2005, when I was working on a 
master’s thesis in Philosophy at the University of Helsinki. The thesis compared 
futures studies and the scenario method, with notions of scientific predictions 
presented within (traditions of) philosophy of science. The main claim was that 
scenarios as a way of constructing alternative futures place a special emphasis on the 
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role of people as learning actors (Kuusi 1999) that are capable of changing their 
behaviour as a consequence of new information. 

The years following the master’s degree were spent teaching a course on the 
foundations of futures studies and the scenario method at the University of Helsinki, 
coordinated by Finland Futures Academy. That allowed deeper dwelling upon 
theories in futures studies, including also a comparison between forecasting 
scenarios and backcasting scenarios, elaborated mainly by Karl Henrik Dreborg’s 
‘Essence of Backcasting’ (1996).  

In those same years, I founded the Demos Helsinki think tank together with my 
dear friend Roope Mokka. One of the very first projects Demos Helsinki undertook 
was a competition entry for the Greater Helsinki Vision 2050 ideas competition in 
2007, teaming up with young architects Hans Park and Tuomas Toivonen. The 
GHV2050, organized jointly by the fourteen municipalities of the Helsinki region, 
aimed to create a joint vision for the sustainable development of land use, housing 
and transportation for the metropolitan region, an entity that did not (and still 
doesn’t) have formal administrative structure nor planning power.  

Our GHV2050 competition team chose not to focus on presenting one 
comprehensive idea on spatial macro-structures of the region. Instead, our entry, 
called “City 2.0 – Towards a Social Silicon Valley”, created an entirely new 
governance structure for the metropolitan region, which in many ways departed 
from the Nordic tradition of the strong public sector and structures of representative 
(party politics-led) democracy. This new governance model was to be based on a 
number of social innovations, such as long-term foresight as the core function of 
the mayor's office, neighbourhood-level emissions reduction targets, risk capital 
funds for social innovations by citizens, special experimentation zones with looser 
regulation but stricter time-bound targets on social and environmental goals etc.  

The radical, profound idea behind the vision was that in the 21st century, cities 
will increasingly be defined by people and their communities, through their ‘voice’ 
and collaboration. This bottom-up approach echoed the ‘Web 2.0’ phenomenon on 
the user-produced internet and digital content - the revolutionary idea of the first 
decade of the new millennium that for a while was a symbol of ever-expanding 
democratisation and growing autonomy and capabilities of people.  

Because the competition entry did not include one iconic image synthesizing the 
essence of the spatial design idea we decided to use a diagram presenting the 
temporal structure of our vision as the visual centrepiece of our proposal. Sketching 
this timeline reaching from 2010 to 2050, including both the social innovations we 
were suggesting and a scenario on a possible sequence of events in the surrounding 



v 

world, was a memorable, educating exercise to make. In the beginning, 40 years felt 
like a long period of time. Yet. when thinking about it from the perspective of 
planning, this approach unfolded temporal relations between various events and 
delays often included in the implementation of plans. For instance, it is highly 
unlikely that any large project, including, for instance, the building of new rail 
infrastructure, would evolve from the first plans to launch in less than a decade.  

So, if all the transformative ideas of the entry were to be squeezed into this 
timeline, backcasting was needed, starting from the year 2050, placing the 
completion of many projects in the 2030s and 2040s. It then suggests that decisions 
on these projects are being made during the 2010s or early 2020s at the latest. This 
is a big revelation and provides a powerful argument on why thinking long-term and 
deploying scenario thinking is valuable. More precisely, this exercise showcased how 
creating alternative futures can be something more than just a ‘nice-to-know’ thing. 
Instead, they can be linked to the hard, tangible conditions of the planning.  

City 2.0 – Towards a Social Silicon Valley was awarded the second prize in the 
GHV2050 competition and resulted in a further assignment in harvesting, analyzing 
and synthesizing ideas of the awarded proposals and continuing the vision process. 
In this assignment, the team partnered with the competition team from WSP Finland 
and a group of researchers from Helsinki University of Technology (later Aalto 
University), led by Panu Lehtovuori and Peter Ache, who would one day become 
my PhD supervisors.  

That follow-up process included several co-creational activities with different 
stakeholders of metropolitan planning. In this work, the remarks and innovations on 
the use of backcasting from City 2.0 entry were utilized and further developed. The 
article “Metropolitan Vision making - Using backcasting as a strategic learning 
process to shape metropolitan futures” (Neuvonen & Ache 2017), included in this 
thesis, as well as the final report of the follow-up process (WSP Finland Oy et al., 
2008), provide a more detailed description on the process and how backcasting was 
used in it.  

Later, Demos Helsinki received research funding from EC FP7 as part of the 
SPREAD - Sustainable lifestyles 2050 consortium to run a major scenario process 
on future sustainable lifestyles. SPREAD was a so-called European social platform 
project. It aimed to gather existing academic research and social innovations and 
engage different societal stakeholders from business, research, policy and civil 
society in dialogue. The goal of this dialogue was to create a vision for sustainable 
lifestyles in 2050. The project included plenty of workshops with a wide variety of 
experts (and normal citizens) from different parts of Europe. The research 
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conducted in the project was supposed to synthesize previous studies on the topic 
and conjoin it with promising practices with the potential of advancing sustainable 
lifestyles. 

The mission was to construct several scenarios in societies where sustainable 
lifestyles would be the norm. In other words, there would be a plurality of social 
models, economic systems and technological regimes under which society and the 
various lifestyles of its members would meet our normative targets on sustainability. 
In order to emphasize this plurality, a 2x2 matrix on key future uncertainties was 
used in defining our scenario landscapes. After a thorough internal process of 
workshopping, the following critical uncertainties were chosen: 1.) Technology is 
either pandemic or endemic, meaning that the dominant technological solutions 
defining societies, their infrastructure, production and practices either tend to spread 
and be used globally OR they evolve into radically contextual, locally used versions. 
2.) Society’s governing principle is either humancentric or meritocratic, meaning that 
the value and position of an individual either circles around professional skills OR 
around the wider use of human capital in all its forms.  

The process of constructing the backcasting scenarios and their visualized 
timelines, using Delphi surveys, a two-day long expert workshop, and citizen 
workshops in five European countries as the main methods, has been described in 
detail in the article “Low-carbon futures and sustainable lifestyles: A backcasting 
scenario approach” (Neuvonen et al 2014), which included in this thesis, and in the 
report “Scenarios for Sustainable Lifestyles 2050: From Global Champions to Local 
Loops” (Leppänen et al 2012). The scenarios appear in the report as visualized 
timelines that include both major events in politics, technology and the economy, 
but also snapshots of lifestyles that somehow illustrate the transition to sustainable 
lifestyles in a  society enabling them.  

Looking back on the SPREAD scenarios and the process leading to them in 
retrospect, it is fair to say that it was a rather unique exercise: After having read a 
number of scenario reports and journal articles describing scenarios and especially 
backcasting studies, it appears that most of them have a significantly narrower focus, 
include many details, and depict more conventional narratives of change than our 
contribution did. Also, our workshops, both with experts and citizens, were 
ambitious in the level of engagement and creativity that we expected from 
participants. Quite often, participants are requested to merely imagine alternative 
futures and then abstract some characteristics of desirable futures. Engaging 
participants in creating an entire scenario pathway seems to be much less common. 
One character that differentiated these scenarios from many other scenario 
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publications was the visualized timeline that contained an extensive amount of 
images of scenario events and lifestyle bits, something that was based largely on the 
work of our project partner from Politecnico di Milano.  

After the SPREAD report publication, professor Lehtovuori invited me to give 
lectures on the scenario method and use of scenarios in his urban studies courses at 
the Estonian Academy of Arts and later in urban planning courses at Tampere 
University of Technology. Around the same time, professor Peter Ache asked 
whether I was interested in writing a PhD and suggested that we could co-author an 
article together on our experiences in Greater Helsinki Vision 2050. Also, professor 
Lehtovuori offered me a PhD position. These opportunities encouraged me to focus 
my interest on backcasting, scenarios and futures studies methods in the context of 
cities and research on planning systems. I managed to get a small grant for my PhD 
and initiated my post-graduate studies at both Tampere University of Technology 
and Radboud University Nijmegen. 

During the process of writing the articles for this PhD thesis, several other 
scenario projects on the future of cities eventually did not end up being part of this 
study. For instance, Smart Retro,  was a project aiming to identify tools supporting 
the update of 20th-century neighbourhoods to smart cities and to enable sustainable 
lifestyle practices. It included a large backcasting scenario exercise depicting three 
alternative futures for two areas, the city centre of Lahti (Finland), and Bagarmossen 
in southern Stockholm (Sweden). Later, in a project called ENCORE, a scenario 
workshop was organized for civil servants of the city of Turku, contextualising the 
Smart Retro scenarios to two strategically important areas and neighbourhoods in 
the city.  

By far my most extensive enterprise in those years was a process called The Next 
Era, an initiative to create a vision aimed at reforming our current societal model. 
The core findings of the work shaped the societal vision of the Finnish Innovation 
Fund Sitra. Over two years we built a common understanding of the change taking 
place in our societies through numerous publications and events. People were 
engaged in numerous workshops in Finland and several other countries to imagine 
a just future in which values such as the broad participation of people, a high level 
of trust and fairness are paramount, all within planetary boundaries.  

That unique and ambitious process took me deeper into analyzing the purposes 
and functions of normative futures. Furthermore, it enabled me to build a very 
broad, yet detailed, understanding on aspects and dynamics of the historical 
transformation from the era of fossil fuel-based industrial nation-states to the era of 
post-fossil, digital and global society.  
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In those same years, a research project called URMI took place, funded by the 
Strategic Research Council of Finland. This project created a scenario on the future 
of urbanization in Finland til 2040. These scenarios were not strictly speaking done 
through backcasting. Instead, we picked a reference scenario (which was the 
standard baseline scenario on the future of Finnish urbanization by the Finnish 
Environment Centre Syke, built as an extrapolation from historical time series) 
against which three scenarios depicting alternative developments were created. The 
main task was to identify what events could act as turning points away from this 
historical pathway.  

In 2016-2018 took place a project called Bemine, also funded by the same 
program of the Strategic Research Council of Finland, focused on understanding the 
ambiguities and dynamics of Finnish urbanization, as well as visionary and 
anticipatory strategic planning. Several researchers in the project had either used or 
studied the use of scenario techniques in planning. That led to writing a co-authored 
journal article with professor Raine Mäntysalo from Aalto University and Joe Ravetz 
from the University of Manchester. Prof. Mäntysalo had studied different aspects 
and cases of strategic planning and used such conceptual tools as trading zones and 
boundary objects to make sense of what the conditions, factors and platforms are 
that help in building coalitions and how the future is being represented in these cases. 
Mr Ravetz has developed an extensive practice around the scenario method and 
developed it towards a comprehensive toolbox and process of synergetic planning, 
a future-oriented variant of participatory/strategic planning methods.  

These conceptual frameworks were put together in order to explain how carbon 
neutrality targets as normative goals of planning can shape (strategic) planning 
practices and what additional methods and approaches are needed if these normative 
goals were to be taken seriously as the defining principles guiding all the planning 
and the future of cities. Mr Ravetz had been following and participating in Greater 
Manchester's efforts to make plans for transformation towards a carbon-
neutral/low-carbon region. Therefore, GM was chosen to be the case through which 
we illustrate our hypothesis. This co-authored article, “The New Normative: 
Synergistic Scenario Planning for Carbon-Neutral Cities and Regions” was published 
in Regional Studies and is included in this PhD thesis. 

My journey with futures studies, the scenario method and the future of cities has 
now lasted almost two decades. It consists of well over a dozen ambitious scenario 
exercises, testing of various scenario methods (mainly qualitative ones) and 
collaboration with people who have vast experience and master futures methods. 
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Methods such as Delphi surveys and futures workshops have been tested with 
various designs for gathering data for scenarios.  

The projects on the futures of cities, neighbourhoods and metropolitan regions 
have approached planning from different angles and paradigms: There have been 
projects that utilise futures studies methods as part of strategic planning exercises 
like the GHV2050. There have also been pure research projects that have sketched 
global, comprehensive (yet alternative) images of future societies and cities and 
provided possible pathways towards these futures, as was done in the SPREAD 
scenarios. Other scenario exercises have had a place-based approach (while still 
taking into account global/exogenic drivers), depicting alternative pathways of 
change on the level of a single neighbourhood or a city. Scenarios have been tested 
as a way to illustrate the interaction between spatial planning, social innovations, 
behaviour and lifestyles, and global, macro-level drivers like digital technologies, 
climate change and the global economy.  

Over the course of 20 years, the relevance of these topics, methods and 
approaches for society, politics and business have surged. Climate change has 
become mainstream in political agendas, the amount and variety of infrastructure 
solutions, consumer products and services that aim to significantly reduce our 
climate impact have exploded, and most of the major cities in western countries have 
an official climate neutrality target. Cities of the 2040s in many regards have to 
function very differently than cities in 2020. Also, people have to change many things 
in their behaviour and daily routines. The future will be different than what we 
thought it would be a moment (perhaps a decade) ago. In other words, planning for 
the future requires (intentional, conscious) re-focusing on the future, not merely 
letting the future happen as a consequence of solutions to past challenges.  

In this PhD thesis, I demonstrate that the horizon in the planning of cities is 
changing as a result of the abovementioned developments. That change requires 
tools and processes that support different kinds of learning and un-learning of 
people from various backgrounds, representing different interests and viewpoints. I 
have seen this happen on a smaller scale numerous times. This preface has provided 
a historical overview of that practice and its evolution. The following chapters of the 
thesis provide a systematic account of this finding and both empirical and theoretical 
arguments corroborating it. 
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ABSTRACT 

The dissertation deals with the effects of carbon neutrality goals of cities on spatial 
planning. The special focus is on the utilization of backcasting future scenarios in 
this new context.  

Hundreds of cities around the world have set goals for carbon neutrality to be 
achieved over the coming decades. These politically defined strategic goals provide 
a new kind of framework for urban planning. They provide normative, numerical 
indicators on what society and cities of the future should look like in the coming 
decades. Simultaneously, the desired carbon-neutral future will act as a vantage point 
for planning, replacing a present resulting from historical trends. The title of the 
dissertation, Re-focusing on the future, refers to this change.  

Within futures studies this type of normative scenario approach is called 
backcasting, referring to imagined, logical pathways extending from a distant future 
to the present. The study contributes to planning theory by suggesting ways in which 
backcasting scenarios are being embedded in urban planning and by explaining how 
normative goals on carbon neutrality change goals, contents and process of urban 
planning.  

These topics are being elaborated using three case studies and a literature review, 
all written as individual academic journal articles. 

The literature review (presented in Article 1 “Planning Meets Futures Studies. 
Systemic societal change and the possibility of transformational planning) explores 
how the relationship between planning and futures studies has been described in 
previous academic literature. It provides context to the inquiries on backcasting and 
its potential role in spatial planning.  

The first case study (presented in Article 2 “Low-carbon futures and sustainable 
lifestyles: A backcasting scenario approach”) depicts and explains the logic behind 
the backcasting scenarios created in the SPREAD Sustainable Lifestyles 2050 
project. The case explores the function and purpose of backcasting scenarios in 
transitions towards a carbon-neutral society.  

The second case study (presented in Article  3 “Metropolitan vision making – 
using backcasting as a strategic learning process to shape metropolitan futures”) 
presents a description and analysis of the Greater Helsinki Vision 2050 process. This 
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process intended to create a long-term transformative vision for a territory that 
previously lacked formal governance structures. 

The third case study (presented in Article 4 “The New Normative: Synergistic 
Scenario Planning for Carbon-Neutral Cities and Regions”) explores the emerging 
role of carbon neutrality targets as ‘the new normative’ in urban and regional 
planning. The context of the new normative is being illustrated through a review of 
the Greater Manchester process on developing climate mitigation, low-carbon and 
carbon neutrality policies since the 1990s.  

The main results of the dissertation are related to explaining how backcasting 
generates higher-order, strategic and collective learning that can increase agency, 
change problem framings and enable new forms of collaboration and co-production. 
Additionally, the role of un-learning as an outcome of backcasting is highlighted, 
referring to an idea that different actors can see the future as dependent on choices 
made in the present day, instead of as something determined by external forces.  

The main practical relevance of this thesis arises from explanations on why 
backcasting scenarios are an indispensable tool in planning toward carbon neutrality 
and how their benefits appear. For urban planning, these scenarios expand the view 
on decarbonisation and help discover a more detailed and wider scope of solutions 
than what planning has previously provided. Examples include traditional density, 
public transit and walkability-related frameworks on climate mitigation. This is 
bound to become increasingly important as the decarbonisation of primary energy 
production and urban mobility are accelerated and the priorities in emission 
reductions move to other domains of consumption and urban lifestyles. 
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1 INTRODUCTION: RE-FOCUSING ON THE 
FUTURE 

Our cities of today are facing a historically unprecedented situation, as the threat of 
climate change challenges them to alter numerous previous developments and 
practices. Meanwhile, the global trend of urbanization continues. Cities are also the 
places where the prosperity of people grows and accumulates. Over the history of 
the industrial era, this development has entailed growth in climate emissions and 
other forms of environmental stress. Now the link between these phenomena is 
bound to be broken as a result of human intentions: hundreds of cities throughout 
the world have set time-bound targets on reaching climate neutrality over the next 
10-30 years (cf. Reckien et al 2018) as a response to the climate crisis. 

The ambition to reverse the historical trend is remarkable, and so is the 
commitment to control the catastrophic threat caused by climate change. However, 
this ambition also creates a remarkable step in the history of cities: long-term climate 
targets set a clear, well-defined goal that will guide and constrain what cities of the 
future will be like. Climate emissions cut across our contemporary society and its 
practices. Therefore, climate-neutrality targets are setting principles on the 
development of nearly all domains and sectors of society and the economy, including 
urban planning. 

These targets create a new normative framework for planning, aiming at a radical 
transition. In other words, planning should be guided by something residing in the 
future, and not be merely based on current needs, existing physical structures and 
past continuities.  

In a way, urban planning has always reached further towards the future, searching 
for ways of organizing available resources so that they elevate society’s capacities to 
increase wellbeing and transcend its past limits and related problems. This is 
something embedded in the practice of planning. It is also a mission that planning 
should communicate to society, as it is and should be the ‘mobilisation of hope’ 
(Healey & Hillier 2008), and planners certainly have a ‘bias for hope’ (Friedmann 
2002).  
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Yet, despite the future orientation of urban planning, the material artefacts and 
social spaces of cities inextricably tie them to their past as well. Today, the influential 
historical legacy dates from the industrial era that markedly increased city sizes and 
expanded the scale of urban infrastructures. Most of the technical innovations 
behind industry-driven urban growth were based on energy from fossil fuels. 

Now, due to many cities’ commitment to transition to carbon neutrality, urban 
planning is facing a situation in which its future orientation has to be re-gained and 
re-focused. For a while, climate mitigation was thought of as a technocratic 
challenge, mainly requiring tweaks in technological systems and perhaps economic 
incentives and financial tools enabling and accelerating technological change. This 
approach requires mastering quantitative metrics related to greenhouse gas (GHG) 
emissions, costs of emissions reduction measures and their anticipated value in the 
future. Yet, when the problem of climate change is interpreted as the imperative of 
transition to carbon neutrality, it emerges as an issue of non-linear co-evolution of a 
large array of solutions, social innovations and new institutional configurations 
(Luque-Ayala et al 2018).  

Our climate challenge calls for tools for both planning and thinking about the 
future. The era full of uncertainties and emergence cannot be managed by planning 
transformative change linearly. Nor can we passively explore how various new 
drivers, megatrends and other surprising phenomena appear and then navigate 
through these uncertainties, trying to adapt as successfully as possible.  

These options are not possible because of the existential nature of the threat. In 
the case of climate change, trying merely to adapt to the changes it eventually brings 
would be morally wrong because of its devastating consequences on future 
generations. Yet these types of futures are precisely where business-as-usual 
development will lead if we fail to make significant changes. Therefore, decision-
making and planning cannot solely rely on these types of images of the future or 
future scenarios. Instead, a greater focus on desirable futures in societies beyond 
climate emergencies and ways of achieving them is needed.  

Societies and their members have to assume that significant changes (for the 
better) are possible despite the historical trend of rising GHG emissions pointing in 
the opposite direction. Organizations and societies must be able to build capabilities 
for transitions that differ significantly from the usual incremental ways of altering 
and renewing reality around us. This entails seeing people as capable of thinking of 
the future as something that they can affect and of targets as relevant tools in shaping 
reality. In other words, human intentions and plans, not only the macro-level 
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accumulating, predominantly deterministic causal processes of nature and society, 
are significant drivers of change in the perspective of long-term futures.  

Urban planning can be the domain of collective imagination of futures beyond 
the transition and discover (by borrowing or inventing) tools that can connect images 
of the future with commitment from stakeholders and co-evolution of solutions. 
Hence the title of this thesis ‘Re-focusing on the future’ means two things: 1. To 
strengthen the relationship of spatial planning to the long-term future, and 2. to 
transform how the future is being thought of: not merely as a continuity of the past 
but also as the goals and targets defining transformative future change. 

Historian Jenny Andersson has described the dual role of the future in our 
contemporary culture as follows: The future appears to us both as (1) images of a 
coming tangible reality, resulting from regular, path-dependent developments, and 
as (2) a fundamental social construct, emanating only from the human mind as a 
result of imagination (Andersson 2018). ‘Carbon neutral city’, as a political, imaginary 
response to climate change is an example of the future as a fundamental social 
construct. We have plenty of prediction tools for creating representations of the 
future as forecasted from past facts. To strengthen the power of social constructs 
on imagined futures, we have to also have tools for creating representations of 
transformative futures. 

This thesis focuses largely on the use of the backcasting scenario approach as a 
tool with the potential of re-focusing on the future. In essence, backcasting scenarios 
work backwards from an envisioned future image (e.g. a future within the 1.5. 
degrees global warming target) to the present day, depicting alternative pathways 
within the boundaries of desirability or acceptability. Constructing and reading 
backcasting scenarios is supposed to help in expanding the domain of solutions and 
conditions that could accelerate system-level transitions.  

This thesis analyzes cases that exemplify and depict changes in spatial planning’s 
relationship to long-term futures, and introduces ways of using backcasting as a tool 
that can help in re-focusing planning to the future.  

The three cases presented in the four articles of this thesis, written between 2012-
2020, provide different perspectives on carbon-neutral transitions in cities, spatial 
planning as a system to manage and govern those transitions, and the backcasting 
scenario approach as a new tool that could help spatial planning in the emerging 
mission of urban decarbonization. These issues, domains and cases form the 
fundamental elements of this thesis’ research framework and are introduced in the 
chapter on objectives of the research (chapter 3).  Furthermore, the synthesis section 
of this thesis contextualises research presented in the articles into wider theoretical 
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frameworks (chapter 4) that provide ingredients for the conceptual model of the 
research (chapter 5). This eventually enables the construction of the overarching 
research strategy and methodology of this thesis (chapter 6). Chapter 7 and 8 gather 
the results of the PhD of the study and identify the contributions to previous 
academic discourses and practical work. 
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2 THE RESEARCH OF THE THESIS AND ITS 
CONTEXT 

This thesis was initiated by curiosity towards backcasting scenarios and their 
potential in planning and managing the transition to a carbon-neutral society. The 
author’s master thesis in theoretical philosophy in 2005 compared the scenario 
method with notions on scientific predictions within (traditions of) philosophy of 
science. Soon after that, reading about the distinction between forecasting scenarios 
and backcasting scenarios, elaborated mainly by Karl Henrik Dreborg in his seminal 
article ‘Essence of Backcasting’ (1996), crystalised the understanding of scenarios as 
a tool for depicting alternative futures as results of human action. 

Several projects on the future of cities and spatial planning enabled experimenting 
with backcasting scenarios and eventually provided valuable lessons on how 
backcasting could be applied and what kinds of benefits it would bring. Three of the 
four articles in this PhD thesis were results of work done in these projects taking 
place between 2007-2019.  

The author participated in the Greater Helsinki Vision 2050 ideas competition 
and its follow-up work in various roles between 2007-2008; first as a member of an 
eventually successful competition entry, then as a member of a team analysing the 
competitions' results and designing a participatory stakeholder process towards the 
2050 vision. The process allowed several experiments to be developed around the 
backcasting approach.  

In 2011-2012, the author was part of the European commission-funded FP7 
project Sustainable lifestyles 2050 (SPREAD) and was in charge of designing a 
backcasting scenario process, resulting in a scenario report on the future of 
sustainable lifestyles in Europe. 

In 2016-2019, the author was part of a research project called BEMINE – Beyond 
MALPE-coordination: Integrative Envisioning, funded by the Strategic Research 
Council of Finland. The project focused thematically on the integrative capacities of 
urban planning in steering city-regional development towards a more sustainable 
future. Among the themes studied in the project was the role of different scenario 
techniques in urban planning.  
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These experiences, and questions arising from them, prompted the writing of the 
articles of this thesis and their compilation into a PhD dissertation.  

 

Article 1 

The first article of the thesis, “Planning Meets Futures Studies. Systemic societal 
change and the possibility of transformational planning” (in process), co-authored 
with professor Panu Lehtovuori, is a literature review that intends to build a view on 
how the interaction between futures studies and urban planning has been described, 
and how the backcasting scenario approach should be contextualised in this wider 
picture.  

The author of this thesis was the lead author of the article and took responsibility 
for conducting the literature review and its analysis, as well as writing the theoretical 
background on futures studies. The introduction part framing the question, and the 
discussion and summary sections of the article were created in collaboration with the 
co-author. 

The article explores how the relationship between planning and futures studies 
has been described in previous academic literature, providing context to the inquiries 
on backcasting and its potential role in spatial planning. This question related to the 
relationship between the two disciplines is being framed by a wider contextual 
research problem on how previous rational and communicative approaches to 
planning could be updated to face the current systemic societal transition, 
necessitated by the climate crisis and the horizon of carbon-neutral cities and society. 
The initial hypothesis is that planning and planning theory would benefit and be 
better equipped to take on this new challenge if it could learn from epistemes, 
practices, methods and tools of futures research. 

The literature review is based on a bibliometric study that intended to identify 
previous academic papers that elaborate the relationship between planning and 
futures studies. This study managed to identify 27 such articles, published between 
1976 and 2018. The articles are being analyzed through the following questions: 1. 
What are the major or disruptive challenges that influence the ability of urban 
planning in providing for better cities and societies in the future? 2. What could 
urban planning learn from the episteme and practices of futures studies to improve 
its impact and relevance? 3. What are the relevant institutional forms or good 
practices that combine future studies and urban planning? 4. What are the tools and 
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methods that planning should adopt from futures studies, especially in the context 
of unfolding environmental crises?    

The articles explored in the review do not form a clear discourse. There is no 
coherent discipline nor theory on how foresight should be used in planning, and this 
foresight is only exhibited in individual local practices by enthusiastic planners.  

In the article’s summary, the authors Neuvonen and Lehtovuori suggest that 
there would be a clear need for a new planning paradigm, calling it transformational 
planning. This new approach would respond to the need to imagine and plan cities 
within the constraints of carbon neutrality, combining both procedural and 
substantive aspects of planning. This new process should learn and take elements 
from backcasting scenario approach and transition studies, thus refocusing planning 
on clear societal goals and transformational missions. 

Article 2 

The second article of the thesis provides a case study on backcasting scenarios used 
in the context of low-carbon transitions. It depicts and explains the logic behind the 
backcasting scenarios created in the SPREAD Sustainable Lifestyles 2050 project, in 
which the author was the work-package lead of the scenario study. The article “Low-
carbon futures and sustainable lifestyles: A backcasting scenario approach”, 
published in Futures 2014, was co-authored with Tuuli Kaskinen, Juha Leppänen, 
Satu Lähteenoja, Roope Mokka and Maria Ritola, all of whom were involved in 
designing and implementing the preceding scenario process. 

The author of this thesis was the lead author of the article and was in charge of 
gathering the theoretical framework and describing the methodology used, 
positioning the paper and its research questions in the introduction and synthesizing 
the conclusion of the article. 

The article demonstrates how backcasting scenarios can depict alternative futures 
of low-carbon societies and sustainable lifestyles in those alternative futures and 
societies. Based on a participatory scenario process of the SPREAD project the 
article intends to expand the discourse on sustainable consumption patterns into a 
wider approach on sustainable lifestyles (that could now be termed ‘sustainable social 
practices’). It also elaborates the function and purpose of backcasting scenarios in 
transitions towards a low-carbon society by introducing the idea of emancipatory 
backcasting, a variant of backcasting scenarios that aims to identify and empower 
actors to understand their role in the formation of sustainable futures. In this case, 
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‘backcasting’ appears as a wider methodology of a study, yet it is also used as an 
interaction method amongst participating stakeholders (cf. Quist & Vergragt 2006). 

The theoretical framework for the article is based on studies regarding sustainable 
lifestyles and consumption patterns, the tradition of transition studies and thinking 
behind backcasting scenarios. Research on the environmental impacts of 
consumption patterns has over the past 20 years provided a detailed understanding 
on hotspots of environmental stress of lifestyles and variances in levels of 
ecological/climate/material footprints between different lifestyle trends, social 
groups and geographical regions. Transition studies have focused on how sustainable 
practices can spread through co-evolution between niche level innovations, their 
user groups, regulation, spatial structures and landscape-level changes in other fields 
of society. Backcasting scenarios have emerged as a tool that can help in sense-
making on how transitions to a future society within planetary boundaries can come 
about.  

As a combination of these theories we formed presumptions that a) there are 
alternative futures that lead to a low-carbon society with sustainable lifestyles and 
that within those alternative futures is diversity in (sustainable) lifestyles, b) the 
average material footprint of a European living in a low-carbon society in 2050 could 
be estimated to be 8000 kg/annum. Based on these principles a scenario process 
consisting of desk studies, Delphi surveys, a large stakeholder workshop and several 
citizen workshops, four scenarios on sustainable lifestyles in low-carbon societies 
were formed. Promising practices on sustainable lifestyles and emerging niche level 
lifestyle bits identified in different locations during the SPREAD project functioned 
as the building blocks of the four scenarios created.  

Two of the scenarios (“Singular super champions” and “Governing the 
commons”) were depicted as processes of gradual change, driven and enabled by 
emerging technological opportunities and continuing the long trend of a globalizing 
economy, culture and technological regimes. The other two scenarios (“Local loops” 
and “Empathetic communities”) were narratives that included a disruptive crisis that 
tweaked societies towards increasingly local practices. Another distinction between 
scenarios was the primary role of individuals, whether it was focused on professional 
performance or on being an active citizen.  

Article 3 

The third article is a case study on the use of the backcasting scenario approach in a 
strategic spatial planning process. “Metropolitan vision making – using backcasting 
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as a strategic learning process to shape metropolitan futures”, published in Futures 
in 2017, presents a description of the Greater Helsinki Vision 2050 process that both 
authors (Aleksi Neuvonen and Peter Ache)  participated in as experts working with 
municipal and regional planning authorities. In writing the article the author of this 
thesis acted as the lead author and had the main responsibility of writing the parts 
on backcasting methodology and the case description. The introductory parts and 
the analysis sections were written in equal collaboration with the co-author. 

The Greater Helsinki Vision 2050 process intended to create a vision for a 
territory that lacked previously formal structures of governance. The article suggests 
that a visioning process can be seen as an attempt to bring ‘unmanageable’ 
metropolitan regions within the scope of the manageable by imagining alternative 
futures that have longer-than-usual time horizons.  

The role of metropolitan regions in the process of urbanization has grown over 
the past decades. This has challenged the traditional methods and institutions of 
planning. Meanwhile, several other drivers are challenging planning, from the 
imperative of carbon neutrality to the challenge of how to plan within spatial 
structures that have already once been planned and built. Creating new types of ‘soft 
spaces’ by initiating discussions on long-term futures with various stakeholders is a 
way of stretching the horizon of possibilities in planning. The incrementalism with 
the perspective approach, introduced in the International Building Exhibition 
Emscherpark in Germany during the 1990s, is an example of how to expand the 
scope of planning in a large, challenging context by sketching long term possible 
futures and experimenting with ways to incrementally move towards them.  

The extensive vision process included an ideas competition and a follow-up 
aimed at gathering diverse elements from the awarded competition entries and 
refining them through a participative stakeholder process into a regional vision. This 
was hoped to accelerate and deepen collaboration between the 14 municipalities of 
the Helsinki region and their planners. 

The article explains how the backcasting approach was used in various stages of 
the GHV2050 process and how it helped participants of the project to think of 
distant futures and challenge their existing practices and problem definitions, 
eventually bringing about strategic learning that helped in identifying trajectories of 
change. Backcasting appears mainly as an interaction process among stakeholders. 
Still, it is also introduced as a method that helps in operationalising the 
‘incrementalism with perspective’ approach by connecting elements of a vision with 
steps that can be planned and implemented to take place in a more immediate future 
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(following the alternative definitions on backcasting presented in Quist and Vergragt 
2006).  

Article 4 

The fourth article, “The New Normative: Synergistic Scenario Planning for Carbon-
Neutral Cities and Regions”,  published in Regional Studies in 2021 and co-authored 
by Joe Ravetz, Aleksi Neuvonen and Raine Mäntysalo, is a case study that explores 
the emerging role of carbon neutrality targets as ‘the new normative’ in urban and 
regional planning. The context of the new normative is being illustrated through a 
review of the Greater Manchester process on developing climate mitigation, low-
carbon and carbon neutrality policies since the 1990s.  

The data for the case review was collected by Joe Ravetz, who acted as the lead 
author of the article. The author of this thesis created the concept and framed the 
article that combined and elaborated elements that each co-author had previously 
developed elsewhere. Aleksi Neuvonen was responsible for writing the parts on 
backcasting scenarios in the methodological framework section and defined the 
conceptual frame of the new normative. Additionally, the introduction and 
discussion section were created in equal collaboration among the three co-authors. 

Cities and regions have developed policies and measures on climate change 
mitigation for over 25 years. Yet, in most cases, the imperative to radically reduce 
greenhouse gas emissions has been dealt with predominantly through linear, 
functional solutions, and not as a systemic transformation that will require entirely 
new types of collaboration and co-production. Therefore, many established city- and 
region-level programs aiming at carbon neutrality are now struggling with 
implementing the ambitious targets. This has contributed to the power relations 
between stakeholders being challenged.  

The case example on the Greater Manchester process on climate, low-carbon and 
carbon neutrality policies demonstrates how various political, economic and social 
drivers cause unexpected changes that make long-term planning difficult. It also 
underlines the need for identifying boundary objects and trading zones in various 
contexts that can serve in aligning stakeholders towards system transformation. This 
will, however, require a well-designed process that can unlock new forms of 
collaboration, co-learning and co-production essential to linking the ‘new normative’ 
aspirations to policy realities in turbulent times. 

The new planning approach that is being named in the article is “synergistic 
scenario planning”. It is a process tool for developing synergies and alignment 
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between stakeholders in strategic planning processes in the context of a system-wide 
transformation. 

Firstly, linking future goals with present-day actions requires the use of scenarios. 
However, scenarios are not only useful as a functional way of estimating alternative 
pathways for sectoral emissions reductions. Backcasting scenarios also help in 
grasping uncertainties and alternative pathways while bridging the gap between the 
‘new normative’ goals and current actions. 

Second, in addition to new temporal horizons with the help of scenarios, the 
framework suggests new tools for stakeholder alignment. The concept of ‘boundary 
objects’ is useful when thinking about how material entities could bring people 
together and focus their attention. A carbon neutrality target itself is a boundary 
object that gathers stakeholders with differing views around it. However, it turns out 
to be rather weak alone without other, more tangible boundary objects related to 
decarbonization actions. Together, they can expand ‘trading zones’ and build 
capacity for co-producing new systemic solutions. Backcasting scenarios can also aid 
in building a ‘cognitive chain of boundary objects’ by interconnecting different 
agendas, narratives and discourses on climate mitigation actions. 

Thirdly, moving from functional problem solving to system transformation 
requires new tools of thinking and collaborative action. ‘Synergistic thinking’, its 
methods and tools provide a blueprint on a broader co-creational process that 
combines sensemaking on regional resources, global and local trends, backcasting 
scenario work, forming of synergistic visions and programming policy steps towards 
these visions. 

Nomenclature 

This study is transdisciplinary by nature, operating with the help of various disciplines and their concepts. That 
can potentially lead to a situation in which a reader might feel unsure about what different concepts mean and to 
which tradition they refer. In order to avoid confusion, this short listing on the nomenclature should help in 
enhancing coherence in the use of concepts in this study, and improve the reading experience, 
 
Backcasting scenario approach is an application of scenario methods used widely in futures studies. In 
backcasting scenarios, pathways are constructed from images of the future to the present day (instead of 
constructing them from the present to images of the future). (Dreborg 1996; Höjer & Mattsson 2000; Börjeson et 
al 2006.)  
  
Boundary object, a concept adopted from science and technology studies, refers to boundary-crossing 
capacities of coordinated activities, such as plans on built strategies or programs behind such plans. This is 
typically in a context with various actors with significantly differing interests and viewpoints. This approach has 
also been applied in studies on strategic spatial planning (Ravetz et al 2020; Mäntysalo et al 2019). 
  



 

36 

Carbon neutrality target refers to a formally approved policy goal by an organization (mainly cities and regions in 
the context of this thesis) that aims to reach the level of net-zero or less greenhouse gas emissions, which are 
‘associated’ with that territory (Praskin and Cleveland 2019). 
  
Communicative planning is a paradigm of planning theory that has largely dominated the academic discourse 
on processes of spatial planning since the 1980s. Communicative planning is motivated by participatory and 
democratic ideals of planning, deriving extensively from Jürgen Habermas’ ideas on ideal communication in which 
people can comprehend things being discussed and aim at sincerely understanding each other (Taylor 1998; 
Allmendinger 2009). 
  
Futures research is the sub-domain of futures studies that has been conducted with scientific rigour, meaning 
that systematic methods have been used transparently. Futures studies is a broader field of inquiry that aims at 
exploring possible, probable and preferable futures, using methods and previous research from various 
disciplines.  
  
Incrementalism with perspective is a mode of spatial planning. It combines two basic principles: 1) sketching a 
wider framework for possible future developments, 2) experimenting with new solutions and practices that enable 
incremental change towards identified (preferable) futures. The approach has been developed for planning 
contexts of post-industrial societies with an extensive legacy of an ageing built environment in need of 
repurposing. (Hutter 2006; Neuvonen & Ache 2017.) 
  
The multi-level perspective (MLP) on socio-technical transitions is a framework used in transition studies and 
transition management. The framework depicts co-evolution processes in the development and adoption of new 
technologies (i.e. technological transitions), happening between different levels and sectors of society (Rip & 
Kemp 1998; Geels 2004). Transition management is a governance approach that focuses on sustainability 
transitions in complex systems cross-cutting technological, social and economic domains such as energy, 
transportation and food (Rotmans et al 2001.)   
  
New normative refers specifically to carbon neutrality targets that cities, regions and national governments have 
assumed, and implications that these targets have on planning and other fields of policymaking. These targets 
and goals suggest (at least implicitly) value frameworks for preferable futures, thus introducing a normative 
element into planning that should comply with those targets (cf. Wolfram et al 2019). 
  
Planning theory, or planning thought, is a discipline exploring questions about urban/spatial/town/regional 
planning, mostly related to depicting and analysing practices, goals and societal impacts of planning (e.g. Taylor 
1998). 
  
Rational planning is a paradigm of planning theory emphasizing the expert process of spatial planning, leading 
from goals to decisions and implementation through a systematic procedure. The approach intends to apply the 
(‘rational’) ideals of science in iteratively developing planning procedures. (e.g. Taylor 1998.) 
  
Scenarios are the most prominent tool of futures studies, used in depicting alternative images of the future and 
pathways leading to them. Scenarios help to identify potential decision points for influencing various 
developments and causal processes. (e.g. Kahn & Wiener 1967; Schwarz 1991.) 
  
Social practice is an approach to individual behaviour, explaining it mainly as a social phenomenon, or entity, 
that includes socially shared meanings, skills, material objects and infrastructures. This view is being contrasted 
with the idea that behaviour would be merely an expression of the values and attitudes of the individual. (Spurling 
et al 2013; Vihalemm et al 2016.) 
  
Strategic spatial planning is a complementary approach and set of tools to statutory land-use planning systems 
(Mäntysalo et al 2015). The ‘strategic’ approach appears through focusing on a limited number of issues and 
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defining an attainable goal within a specific geographical context and timeframe. This requires the design of a 
strategic planning process to always be adjusted to local, contextual conditions (Van den Broeck 2013). 
  
Sustainable lifestyles are practices of people, including consumption patterns and decisions regarding such 
routine or long-lasting, permanent elements of everyday life as housing and mobility, that enable societies to stay 
within planetary boundaries (Rockström et al 2009). Sustainable lifestyles are largely dependent on the material 
and social structures of society, especially on prevailing infrastructure and the level of default environmental 
impact it leads to. 
  
Vision is an expression of a preferable future, or of boundary conditions defining alternative preferable futures, 
typically formed collectively, either within an organization or network of different stakeholders, to serve a planning 
process (McPhearson et al 2016). 
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3 OBJECTIVES OF THE RESEARCH AND 
RESEARCH QUESTIONS 

The context of this research is the planning and governance systems in contemporary 
cities that are coping with a number of long-term, transformational challenges. 
Despite the challenges posed by climate change and the need to transform cities to 
carbon neutrality within the next decades, the theories and practices of spatial 
planning have remained remarkably unchanged till date. 

Still, a great number of cities have by now assumed official, time-bound carbon 
neutrality targets. These targets, as normative future goals, set principles guiding the 
direction of urban planning. What this means is that planning would in principle be 
guided by a reality residing in the future, not merely by existing needs, physical 
structures and past continuities. Within futures studies this type of normative ‘future-
back’ approach is called backcasting, referring to imagined, logical pathways 
extending from a distant future to present. 

The theoretical framework supporting the research perspective of this study 
derives from previous research on (a) theories on urban planning and its future 
orientation, (b) on theories regarding transitions to a carbon neutral society, and (c) 
on theories on (building and depicting) alternative futures. The following theories 
provide ingredients for the conceptual model that is being combined with the 
research objects (see figure 1 below): Academic literature on planning and futures 
studies, scenarios on sustainable lifestyles, Greater Helsinki 2050 vision process, and 
Greater Manchester carbon neutrality goals. The resultant research framework can 
be seen in figure 1: 
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Figure 1. The research framework of the thesis 

 
The research framework helps in formulating the main research question 

of this thesis: 
How can backcasting scenarios re-focus urban and regional 
planning in regard to the implementation of normative goals on 
carbon neutrality? 

This study aims to provide descriptions and explanations on this re-focusing on 
the future/emerging relationship with a normative future, and thereby develop 
answers to the following sub-questions:  

It analyses (based on a literature review) connections, parallel 
developments and differences between futures studies and urban 
planning. Based on this analysis it aims to answer research question 2: 
How do futures studies, its epistemes and practices affect urban 
planning? 
It develops the conceptual framework of the backcasting scenarios, 
through which re-focusing on the future and its normative goals on 
carbon neutrality in planning could potentially happen. This is done by 
presenting 1.) a methodological example on backcasting scenarios and 
how they depict alternative pathways from futures actualizing desirable 
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outcomes, 2.) the application of backcasting in two real-life spatial 
planning related processes. Based on this analysis it aims to answer 
research question 3: How do backcasting scenarios systematically 
and co-creatively define alternative pathways to carbon-neutral 
cities and societies? 
It showcases how current planning and its governance systems cope with 
long-term futures and how domains, processes, contents, and objectives 
of planning are being re-conceptualised due to the emergence of new 
external drivers in society, especially due to the imperative of carbon 
neutrality. This happens mainly with the help of two case studies on real-
life exercises on metropolitan region vision processes. Based on this 
analysis it aims to answer research question 4: How are domains, 
processes, content and objectives of planning being re-
conceptualised due to the imperative of carbon neutrality? 

 

Main research 
question

Sub-questions Key concepts Methods Data Article(s) 
addressing 
the 
question

(1) How can 
backcasting 
scenarios re-
focus urban 
and regional 
planning in 
regard to the 
implementation 
of normative 
goals on 
carbon 
neutrality?

(2) How do futures 
studies, its episteme and 
practices affect urban 
planning?

Future-
orientation of 
planning; 
futures studies; 
alternative 
futures; 
strategic 
planning, 
incrementalism 
with 
perspective

Literature 
review

Journal 
articles

1
(3, 4)

(3) How do backcasting 
scenarios  systematically 
and co-creatively define 
alternative pathways to 
carbon-neutral cities and 
societies?

Socio-technical 
transitions; 
Emancipatory 
backcasting; 
Agency

Case study 
based on 
participatory 
action 
research

Scenarios, 
scenario 
process 
materials.
Participatory 
observations, 
official 
documents, 
GHV2050 
ideas 
competition 
materials

2
(3, 4)
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(4) How are domains, 
processes, content and 
objectives of planning 
being re-conceptualised 
due to the imperative of 
carbon neutrality?

Normative 
goals; 
Synergistic 
scenario 
planning; 
boundary 
objects; trading 
zone

Case 
studies 
based on 
participatory 
action 
research

Journal 
articles,
Participatory 
observations, 
official 
documents, 
GHV2050 
ideas 
competition 
materials

3,4 

Table 1. Research questions in relation to key concepts, methods, and data 

Theories of urban planning and theories on alternative futures combined aid in 
answering question (2); theories on alternative futures and theories on transitions to 
carbon-neutral society help in building answers to question (3); theories of transition 
to carbon-neutral society and theories of urban planning are relevant when 
addressing research question (4). Each part of the theoretical framework is being 
elaborated in chapter 4 of this synthesis section. 

By elaborating these topics with the help of case studies and the literature review, 
the study contributes to planning theory by suggesting ways through which 
backcasting scenarios are being embedded in urban planning and by explaining how 
normative goals on carbon neutrality change goals, contents and process of urban 
planning. Also within futures studies backcasting scenarios is a still-emerging 
approach. Hence this research contributes to elaborating the theory of backcasting 
particularly by elaborating its use in urban planning.   

Furthermore, the research has practical relevance by providing cities, regional 
planning authorities, private developers and planning consultants with frameworks, 
concepts and examples that help them in renewing planning practices to transform 
cities towards carbon neutrality. This is being done by building a better 
understanding on how insights regarding (possible, probable and desirable) future(s) 
are currently being used and incorporated in planning, and by suggesting new tools 
and approaches that could make planning better equipped and more relevant in our 
time. 
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4 THEORETICAL BACKGROUND 

4.1 Future orientation of urban planning 

This part of the theoretical discussion deepens the view on how the relationship to 
long-term futures has appeared in planning and planning thought. Exploring this 
topic will primarily provide ingredients to respond to research question two; “How 
do futures studies, its episteme and practices affect urban planning?” This will be 
done by describing the notions and approaches of planning that futures studies have 
and potentially can shape. The literature will also provide some foundations towards 
answering research question four; “How are domains, processes, content and 
objectives of planning being re-conceptualised due to the imperative of carbon 
neutrality?”. 

The subchapter first gathers definitions and arguments on how and why spatial 
planning is a future-oriented practice. It then explains how different theories in 
planning have approached the future through different frames.  

Two of the utilised case studies depict how planning systems are being adjusted 
to and shaped by long-term goals, visions and scenarios. Hence, the latter part of 
this chapter reviews how visioning and different related approaches of strategic 
planning have been adopted in strategic spatial planning, and how that has shaped 
the future orientation of those practices.  

The description of the interaction between planning and futures studies is aligned 
with the literature review in Article 1 of this thesis. There are also links to articles 3 
and 4 that concentrate on processes in strategic spatial planning and how the 
episteme and practices of futures studies are being integrated into such approaches. 

4.1.1 Future as the most important characteristic of planning 

Planning is a field that has a special tendency, or even commitment to the future. 
This idea has been echoed in numerous publications characterising spatial planning 
as an activity. For instance, Faludi (1970) claims that “nearly all definitions recognize 
that planning is directed toward the future. This is perhaps the most important 
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characteristic of planning, introducing the elements of prediction and uncertainty 
and conditioning all aspects, problems, and features of planning” (p. 331). Freestone 
(2012) suggests that “Planning is inherently about looking ahead”. Myers and Kitsuse 
(2000) explain that urban planning has the deepest ‘future mortgage’ of all activities 
in the form of planned and built structures possessing long time horizons.  

However, in the past decades numerous authors have observed declining long-
term thinking in planning practices (e.g. Khakee 1985; Isserman 1985; Myers & 
Kitsuse 2000; Freestone 2012; Fernández Güell & González López 2016). Suggested 
explanations for this increasing short-sightedness include changes both inside the 
planning realm and in wider society. For instance, Khakee (1985) and Isserman 
(1985) mention planners’ hectic pace of working due to shrinking public budgets, 
while Myers & Kitsuse (2000) and (Avin & Dembner 2002) talk about political 
pressures to produce overly realistic proposals and fear of being blamed for idealism 
and courageous visions of the future. Constant failures to accurately predict medium 
and long-range development in a complex and uncertain global economy have also 
eroded confidence in attempts at long-termism (Marshall 1997; Freestone 2012). 
Isserman (1985) claims that planners have attempted to integrate methods of 
quantitative social science into their practice, and consequently focused extensively 
on historical data without properly acknowledging limitations of such trend-based, 
linear approaches. 

On the other hand, Freestone (2012) suggests the degree of future orientation 
within planning practice and education has varied across decades: Rapid urbanization 
and large public investments combined with the emergence of planning systems 
created a strong forward-looking atmosphere in the first half of the 20th century. 
This was followed by a period in the 1950s where a more down-to-business attitude 
and focus on immediate delivery of solutions prevailed. The emergence of new 
planning methods, supported by the introduction of the new computer models in 
the 1960s, sparked a resurgence of interest towards the future. The economic 
downturns, ideological fragmentation of planning and overall incremental, 
ameliorative approach to societal development in the 1970s and 1980s resulted in 
planning to lose interest in the future again. Freestone suggests that eventually, in 
the 1990s, longer time horizons were re-introduced in planning as a result of 
spreading awareness about the urgent need for sustainable development. The 
emergence of strategic spatial planning was also a response to increased complexity 
and uncertainty regarding these challenges. 
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4.1.2 Future orientation in planning styles 

This broad interpretation of a changing future orientation in planning can be 
compared with commonly used descriptions on the historical development and 
phases of planning thought categorising different styles and conceptions of planning 
(cf. Sager 2006; Taylor 1998). The variation in amount or degree of future orientation 
in different historical periods and their respective prevailing theories in planning (cf. 
Faludi 1973) are difficult to precisely estimate and prove. However, it is still possible 
to discern differences in styles, methods and attitudes related to stances to the future. 

Minkkinen with his co-authors, in their recent review on the literature on 
foresight typologies, suggest that foresight systems and their futures mindsets can be 
categorised into six distinct foresight frames according to perceived unpredictability 
and pursued change (Minkkinen et al 2019). Frames reflect the demands of differing 
surrounding contexts of planning and policy-making and thus make explicit that in 
different operational environments different approaches to the future are being 
emphasised.  

Planning, visionary and transformative frames are connected to systems in which 
there is a clear normative intention of influencing the future. Comparatively, 
predictive, scenaric and critical frames are characteristic to foresight and planning 
contexts in which there is a need to explore the future and build resilience towards 
emerging events and phenomena. Planning and predictive frames are suitable for 
operational environments of more closed systems with modest levels of uncertainty, 
while the transformative frame (and critical frame, which primarily remains confined 
to academic research, thus not being relevant in the context of this research) serve 
in contexts characterised by more open systems and high degrees of deep 
uncertainty. Scenaric and visionary frames fall in the middle of these contexts. The 
frames are meant to be complementary to each other, providing an understanding 
of different aspects of the future. (Minkkinen et al 2019). 
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Figure 2. The alternative future frames of urban planning, adjusted from six of foresight by 
Minkkinen et al (2019).  
‘Critical frame’ on grey background, indicating that it is a frame appearing in primarily 
within academic futures studies, thus not relevant for characterising urban planning and its 
future orientation. 

The six frames of foresight can be applied in characterising differing future 
orientations of various styles of urban planning. As elaborated above, urban planning 
is directed towards the future and hence always presumes a certain type of mindset 
or approach to the future. These mindsets vary regarding the surrounding context 
and degree of openness of the system. Urban planning differs from foresight by 
always having an explicit intention of influencing the future, not merely exploring 
and describing alternatives. The planning frame is always present, as urban planning 
should result in plans capable of being implemented as physical structures that 
change practices and behaviours within their context (Fainstein & Campbell 2012). 
However, different styles of planning have differing approaches to the degrees of 
change they assume should and could be reached: should planning have a proactive 
stance for creating change, or mainly maintain the status quo while providing 
resilience and protection from external influences (cf. Minkkinen et al 2019)? 

The six frames model is being used here as a tool for characterizing future 
orientations of different planning styles and approaches. 

‘Utopian comprehensiveness’ is a normative theory that characterised planning 
and its outcomes influenced by the modernist movement in the early and mid-20th 
century. This theory perceived the future (of society) as something that can and must 
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be designed and invented anew, based on ideals laid out by the planner in his plans, 
and implemented as a comprehensive whole (Taylor 1998). Utopian 
comprehensiveness was based on an idea of ‘physicalism’ or 'physical determinism’, 
according to which the physical form of the city can in an evolutionary manner steer 
cities, inhabitants’ behaviour and therethrough affect wider society (Batty & Marshall 
2009).  

In other words, planners had a great responsibility - and a privilege - to design 
and steer future society towards a desirable direction, by putting in place an ordered 
form in a city. This all entailed an implicit assumption on consensus regarding 
societal values and desirable outcomes of planning. Planners as generalist experts 
could synthesise and give it a technical, applicable interpretation, mainly through 
visualizations on spatial structures of future cities, towns and villages (Taylor 1998). 
Consequently there was no need to explore the future in a systemic manner, 
containing emergent characteristics and different types of unintended consequences, 
nor to make a distinction between probable and desirable futures. Instead planners 
(or at least the most successful visionaries, e.g. Howard, Geddes, Wright, Le 
Corbusier, who managed to build movements around their thinking) focused on how 
to produce a new kind of city that fixed the numerous societal problems resulting 
from industrialisation and urbanisation (Fainstein & Campbell 2012; Hall 2002).  

Based on this it is fair to characterise utopian comprehensiveness as operating 
under a visionary frame: The goals planners aimed to advance and implement were 
ambitious and linked to high-level societal targets. These goals were also pre-
determined and explicit, overlooking considerations of various uncertainties and 
their implications. Due to the commitment to high-level goals, the visioned future 
would be unprecedented in many aspects, and hence predictions based on historical 
data would not be fit-for-purpose. 

This systemic or rational approach to urban planning signified a shift in the focus 
of planning theory from outcomes (designs) of planning to planning processes, 
following the distinction attributed to Faludi (1973) (Taylor 1998; Fainstein 1998). 
Taylor (1998, 60) claims that rational views on planning assumed that a commitment 
to a scientific worldview and methodological discipline could be translated into 
managerial politics. This ideal was to be achieved by structuring planning into a 
rational process with a clear separation of tasks and division of labour between 
planners and politicians (Allmendinger 2009). Therefore, in rational theories of 
planning the relationship with the future is meant to be explicit and included in the 
ideal structure of a planning process.  
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For instance, Faludi (1970, 21), in defining characteristics of rational planning in 
terms of its relationship with the future, suggests that the future in planning is 
approached in two distinct yet equally important ways, one related to values and 
another related to facts. A planner should take as the starting point a goal that is 
based on values defined by the client (typically a politically elected body). The goal 
guides the preparation of alternative proposals for a plan. The planner then collects 
relevant facts that help to formulate predictions on consequences of different 
alternatives. These predictions enable the client to perceive what is possible to 
achieve (for instance within a limited range of costs) and where a choice of 
prioritizing between different values is needed.  

All in all, the rational approach to planning makes a separation between probable, 
possible and desirable futures. However, these categories are formal and abstract: 
defining what substantial problems planning should aim to solve is a contextual 
question, presumed to be left to be decided through a political process. Planning 
should not provide any predictions nor images of the future (i.e. plans) before 
decision makers have set the goals for a planning process. Otherwise, planners end 
up biasing the process and jeopardise its rationality (Faludi 1970). Hence, rational 
planning exemplifies the predictive frame and the planning frame: It tends to 
presume that the level of uncertainty in the operational environment is rather 
modest, or at least manageable with the help of rational planning process and the 
methods it deploys, therefore planning can lean heavily on model-based calculations 
of probabilities on relevant aspects of society, and the desired outcomes of planning 
can be determined beforehand in a rather precise manner. 

Yet the rational approach to planning received criticism for suppressing the 
future orientation of planning. For instance, Isserman (1985) criticised planners 
(without explicitly mentioning rational theories) for their naive tendency to accept 
(population) forecasts as given truths on the future (due to their limited 
understanding on social science methods), without considering different 
assumptions and uncertainties included in models behind the forecasts. Hence, 
planners end up implicitly choosing a future, or at least prioritizing certain factors as 
key drivers shaping the future (Isserman 1985; Dalton 2001). Meanwhile, focusing 
on simplistic predictions hides (growing) uncertainties of the future that diminish 
the capacity to produce accurate forecasts (Ratcliffe & Krawczyk 2011; Zapata & 
Kaza 2015). As a consequence, planning sacrificed the capacity to think and dream 
of possible and desirable futures (Isserman 1985).  

Communicative planning arose from this very same critique on the rational, 
expert-driven ideal of planning: By giving science and expert knowledge a special 
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role, planning ends up neglecting a great variety of views and simultaneously 
supporting the dominant role of the capitalist, technocratic system over and in 
subcultures and lifeworlds of people. If we admit plurality of views and values in 
society, we also have to open the discussion on societal goals, not assuming an 
implicit agreement on them, nor that they can be separate from means of achieving 
them. (Allmendinger 2009.)   

Hence, the communicative theory of planning sees planners’ work within its 
social interactions and the planners’ role as ”experiential learners” that translate 
people’s stories into commensurable arguments that could then be forged into a 
consensus (Fainstein 1998). Planners as institutionalised experts should not pretend 
that their views alone would provide sufficient and legitimate ingredients for a plan. 
Thus, Friedmann (1993, 482) suggests that planning should not put too much 
emphasis on casting imaginative futures, but focus on the present and create dialogue 
around everyday events that different stakeholders encounter and that can be 
changed by planners.  

In this regard the future mindset of communicative planning can be characterised 
through the transformative frame that Minkkinen et al (2019) use. This frame 
describes a context in which the future is approached by analysing present 
assumptions and opportunities instead of necessarily creating any clear 
representations on particular images of the future. In other words, the relationship 
with the long-term future in communicative planning is emergent by nature, 
dependent on context and concerns of the participating stakeholders. 

The communicative notion on planning does not abandon the future altogether: 
forecasts and simulations on the future can and should be used, but their role is 
always secondary to experiential knowledge provided by stakeholders (Friedmann 
1993). Also, desirable futures can have a role in a communicative planning process, 
such as in the form of a participatory visioning process. Still, the intention of 
operating through a transformative frame often fails: Localised visions often end up 
being either technical and incremental, or detached from political realities, eventually 
failing to challenge current mainstream developments (Myers & Kitsuse 2000). 
Moreover, a distinction between desirable and probable futures can become unclear 
in a context characterised by diverse stakeholders, goals and ideas presented, 
eventually raising false expectations (Avin & Dembner 2001).  

During the past 30-40 years, planning has been increasingly seen as a 
communicative practice. Consequently, the attempts to strengthen the future 
orientation of planning have taken form in participatory processes, engaging 
stakeholders into co-production of images of the future and co-learning of the 
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multitude of views and factors that shape the future, eventually resembling visionary 
frames or scenaric frames of foresight. There have been attempts to define elaborate 
participatory futures processes that could serve in advocacy for marginalised groups, 
to help in making technical, data-driven aspects of planning more transparent and 
inclusive, or to provide planners with a more realistic understanding of the 
complexity and uncertainties characterising contemporary cities (Chakrobarty 2011; 
Zapata & Kaza 2015; Chakrobarty & McMillan 2015; Fernández Güell & González 
López 2016). 

4.1.3 Future orientation as visions and strategic plans 

Strategic spatial planning has emerged over the past decades as a complementary 
approach and set of tools to statutory land use planning systems (Van den Broeck 
2013; Mäntysalo et al 2015). The demand for expanding the scope of planning is 
depicted to arise from the tension between the narrow, juridical status of formal 
instruments and the need to provide iterative, less detailed solutions as spatial 
responses to new, gradually emerging issues (Van den Broeck 2013). Incremental 
amendments to existing built structures of cities cannot produce sufficient change 
vis-a-vis contemporary challenges, such as intensified competition in global markets, 
demographic changes, emergence of new technologies and also climate change 
(Mäntysalo et al 2015). Whereas traditional spatial planning has been missioned to 
maintain the existing social order (Albrechts 2015, 510), strategic planning aims at 
“sustainable transformation and innovation of space” (Van den Broeck 2013). 

Thinking again of the six frames of foresight (cf. Minkkinen et al 2019) as being 
applied in styles of urban planning, strategic spatial planning takes a stance in which 
it clearly departs from planning and predictive frames: it presumes the operational 
environment of planning to be a rather open system with a high level of 
unpredictability. In the contemporary context of planning, there is a constant and 
growing need for tools and approaches to manage complex institutional settings and 
issues with deep uncertainty. These issues have previously often escaped the existing 
forms and methods of governance and planning, and new innovations make the 
previously unmanageable manageable (Ache 2011). These new tools and approaches 
also build new regional potential by creating and strengthening shared cultures 
between stakeholders (Lehtovuori & Maijala 2007).  

As a response to these demands, the future is seen to evolve as a result of systemic 
development, requiring an understanding of key external drivers but also building 
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strategic goals and interventions controlled by the involved stakeholders (Albrechts 
2015). In order to cope with uncertainties related to these complex forces and 
differing intentions, the future should be approached through scenarios defining 
alternative possible future developments (Fernández Güell 2009). Hence, the 
scenaric frame on the future aiming to explore and make visible different options 
and build greater resilience is strongly present in strategic spatial planning.  

Yet, even more important are visions of the “possible becoming” of an 
[geographic] area that can give direction to strategic initiatives implementing goals 
set by the vision over a defined time period (Van den Broeck 2013, 45). A vision 
enables focusing on a limited number of issues. Still, defining an attainable goal 
within a specific geographical context and timeframe requires a design of a strategic 
planning process to always be adjusted to local, contextual conditions (Van den 
Broeck 2013). Such a ‘visionary frame’ on the future, containing a clear intention of 
influencing uncertainty by having high-level goals, is bound to include tensions 
between motivational, even transformational aspirations and assumptions on the 
plausibility of envisioned futures (Minkkinen et al 2019). 

However, besides strong scenaric and visionary frames that focus on representing 
various futures, strategic spatial planning can be claimed to also use a transformative 
frame on the future. Many interpretations on strategic spatial planning emphasise 
co-production as a defining character of the approach (cf. Albrechts 2015). This type 
of epistemic stance, stressing understanding the multitude of values, attitudes and 
views on the future, is also widely endorsed in foresight approaches, often based on 
the collaborative creation of future-oriented insights, decisions and action (Dufva 
2016). However, the ideal of co-production goes beyond an epistemic pursuit of 
combining various types of knowledge, information and insights: Co-production 
processes are also exercises of deliberative governance through which citizens are 
engaged with issues and perspectives outside their normal personal realm and scope 
of experiences, thus building potential for empathy towards others (Albrechts 2015).  

Deliberative governance entails making better sense of current underlying 
assumptions and expanding the scope of possibilities, but also producing novel 
forms of agency and collaboration (Minkkinen et al 2019). In strategic planning, this 
kind of co-production of transformative and critical frames on the future is 
implemented through various types of action arenas (Albrechts 2015; cf. Ache 2011). 
They serve as platforms for new types of open, equitable discourses on the future 
and assist in addressing power relations that reflect the existing social order and its 
priorities (Albrechts 2015).  
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There are different ways of conceptualizing various aspects of such 
transformative frames within the discourse on strategic spatial planning. Referring 
to a concept developed by Ganser and his colleagues (1993) in their study on 
planning in the IBA Emscher Park in Germany, Ache (2011), proposes an 
Incrementalism with perspective approach. in this approach, collaborative imaging 
on a long-term desirable future (‘horizon’) is a valuable tool for initiating, accelerating 
and steering experiments and other forms of present-day action (following the 
tradition of incrementalism in planning, cf. Lindblom 1959). Incrementalism with 
perspective aims to suggest how planning can direct disruptive transformation while 
still appreciating the uncertainty and complexity that have disarmed traditional 
rational control (Ache 2011). 

So-called ‘trading zones’ (Mäntysalo et al 2013, referring to Galison 1997), aim to 
capture the idea of the future as “anticipation-of-emergence” (Minkkinen et al 2019, 
referring to Miller 2018), resulting from various, partly conflicting values, intentions 
and interpretations on both present context and the future. Trading zones, depicting 
certain types of planning and policy processes, are hybrid platforms where 
information and services are “traded” among different actors, with differing problem 
framings or value systems. Yet, trading zones can emerge as spaces of collaboration: 
once interaction and exchange (even if based on radically differing objectives, 
interpretations and benefits) have commenced, actors may gradually align to local 
actions and eventually even change their respective interpretations (Balducci & 
Mäntysalo 2013).  

But what does a transformative frame of the future actually mean in the context 
of strategic spatial planning? The term ‘transformative frame’ implies that the future 
is fundamentally unpredictable and that we have limited control over it, despite us 
fleshing out high-level goals within a visionary frame that we presume are capable of 
influencing the future (Minkkinen et al 2019). Yet strategic spatial planning, like 
other styles of urban planning, is supposed to provide representations of the future 
that can guide the implementation of spatial structures (cf. (Cole 2001; Fainstein & 
Campbell 2010). 

Perhaps the transformative frame in the context of strategic spatial planning 
could be interpreted as referring to planning as a process in which changes in spatial 
relations are the result of social interactions between people in different 
organisations, institutions and groups (Albrechts 2015). Such planning operates 
around different kinds of narrative scenarios and storytelling that help in articulating 
some determinants of desirable futures and underlying values and assumptions. Yet 
those representations would not necessarily have to focus on spatial aspects of the 
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future but instead outline issues on the future that spatial solutions would potentially 
provide conditions for. ‘Visionary fields’ and different types of ‘trading zones’ serve 
as platforms for testing and exchanging such possible futures without the burden of 
immediately providing all feasible steps for their implementation.  

4.1.4 Key findings of the theoretical discussion in regard to the research 
questions 

Many authors have defined spatial planning as an inherently and even exceptionally 
future-oriented practice. Nevertheless, there are claims that planning has been 
pushed to short-termism as a result of high pressures on planners to produce 
actionable plans and design, without wasting too much time on exploring long-term 
futures. Growing uncertainties regarding the future that have caused future 
predictions to constantly fail have also factored into this short-termism. 

However, future orientation can also mean other things beyond distinguishing 
between short-termism and long-termism. Urban planning and foresight approaches 
operate through different kinds of frames and mindsets on the future (Minkkinen et 
al 2019). These frames are characterised by their differing assumptions on the level 
of prevailing uncertainty of the operational environment and the level of pursued 
change.  

Different paradigms and styles of planning approach the future differently, and 
these different perspectives can be described through different frames on the future. 
Utopian comprehensiveness approached the future through planning’s presumed 
capacity to shape and alter the future through design. Under such a ‘visionary frame’, 
the focus was on the desirable future, yet there was little discussion on values 
defining the desirable, as many (social and cultural) aspects of the future were 
assumed to remain unchanged. The rational style of planning intended to make a 
clear distinction between desirable futures (‘planning frame’) and predictions 
(‘prediction frame’), and how responsibilities on each of these perspectives should 
be divided between actors of planning. Making this distinction turned out to be an 
ambiguous task and it was claimed to constrain discussions on opportunities of the 
future and on what really is desirable. Lastly, communicative planning prioritises 
experiences arising from everyday contexts over speculative visions on desirable 
futures or model-based predictions. The aim here is to convey the plurality of values 
and interests to the planning process. This can be interpreted as a ‘transformative 
frame’ on the future, although both scenaric and visionary frames are occasionally 
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also present, despite being in secondary roles. Overall, the future orientation of 
communicative planning can be characterised as an emergent, contingent result of a 
communicative process. 

Over recent decades strategic spatial planning has expanded the traditional scope 
of planning as an attempt to respond to the growing complexity of the context of 
planning. This approach and its various applications assume that regional and urban 
planning operate in very open systems and consequently, high levels of uncertainty. 
Therefore, the prevailing frames on the future are scenaric, visionary and 
transformative. Visions, as expressions of long-term direction, are a tool for 
extending the scope and domains of planning to issues that have previously been 
beyond its reach. Their focus is not necessarily nor primarily on fleshing out 
representations of spatial structures but to help in articulating values and 
assumptions that different stakeholders hold and to co-produce new kinds of future 
possibilities that would allow rather experimental, early steps of implementation, in 
the spirit of ‘Incrementalism with perspective’. 

4.2 Backcasting scenarios as a way of building alternative futures 

This subchapter is targeted at providing a theoretical background for elaborating 
answers primarily to research question 3; “How do backcasting scenarios 
systematically and co-creatively define alternative pathways to carbon-neutral cities 
and societies?” It also has some relevance to research question 2 “How do futures 
studies, its episteme and practices affect urban planning? 

The subchapter first depicts how theories and methods for constructing 
alternative futures, as part of the broader field of futures studies, have evolved over 
the past 80 years. That background allows us to explain what backcasting scenarios 
are, what purposes they are supposed to serve and what kinds of benefits the 
approach creates.  

Furthermore, the subchapter contextualises backcasting scenarios to carbon-
neutral transitions and details their purpose and position under this particular 
domain, especially when compared to other approaches utilising scenarios and other 
forms of constructing and presenting alternative futures. This will help us when 
formulating an answer to the main research question 1 “How can normative futures 
studies methods such as backcasting scenarios help urban and regional planning to 
be relevant in implementation of normative goals on carbon neutrality?”  
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Alternative futures as the dominant idea of futures studies 

World War II provided the impetus for a totally new scale of planning practices, 
mostly within the military industry. Later, these innovations were transferred to other 
sectors of society, first being utilised in public organizations (from transport to 
education, regional planning to industrial policies and social issues) and eventually in 
multinational private corporations. The expansion of planning created demand for 
the discipline supporting the development of long-term plans and gave rise to 
various tools for (quantitative) modelling that enabled the construction of alternative 
futures and estimation of their probabilities. (Rescher 1998; Bell 2010).1  

According to historian Jenny Andersson (2018), post-WWII years created a new 
notion of the future in which the (long-term) future was seen as a direct consequence 
of present decisions and actions, not merely as an imagined, distant temporal island 
(Andersson 2018). However, the radical openness and uncertainty of the future, 
resulting from human will and action, also posed significant threats. These had been 
experienced in the two world wars and the invention and use of atomic bombs. 
Therefore, a need for political technology that could manage both good and bad 
futures was evident (Andersson 2018.). 

Both Bell (1997) and Andersson (2018) identify two separate origins and 
traditions in futures studies: 1.) Futurism, the tradition (attributed mainly to Robert 
Jungk and Ossip Flechtheim) of developing knowledge and tools that would help 
humankind to take responsibility for the future and jointly channel it in desirable 
directions, and 2.) futurology (attributed to people working in RAND corporation 
or its proximity), the attempt to develop methods for scientific long-term forecasts, 
a general theory of predictions.  

By the mid-1960s, constantly failing forecasts had eroded the credibility of 
scientific futurology and the scientific general theory of predictions had failed to 
emerge (Rescher 1998; Andersson 2012). A sequence of major surprise events (such 

 
1 There are various periodizations (i.e. analytical attempts to cluster historical events and trends related 
to a phenomenon in order to understand reasons behind them (cf. Son 2015)) on the development of 
futures studies as a discipline in its historical context: Wendell Bell (1997) and Nicholas Rescher (1998), 
both of who were involved in development of the discipline since 1950s, have depicted historical 
evolution of futures studies as part of books that elaborate theoretical foundations of futures studies. 
Jenny Andersson (2012, 2018) has written proper historical research on futures studies as a 
phenomenon within a broader intellectual, cultural and political context. Hyeonju Son (2015) provides 
a three-phase periodization on futures studies that extends to 2010s while narratives of the other three 
authors reach to 1990s. 
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as the oil crisis, collapse of socialist regimes and the 9/11 terrorist attacks) eventually 
shook or even broke down the previous idea of the future as something that can be 
predicted and planned. The conception of uncertainty became the defining attribute 
of our relationship with the future and increasingly started shaping conditions for 
planning and decision-making.  

Uncertainty means that there is a gap between available knowledge and the level 
of knowledge a decision-maker would prefer to use as the basis for a decision 
(Marchau et al 2019a). Different systems vary in regards to their level of uncertainty. 
There are systems (e.g. controlled engineering systems) that are predictable based on 
historical data and deterministic models of the system that allow us to estimate the 
future outcome as one extrapolation of past trends. However, on many occasions 
(e.g. in business, finance and epidemiology) models have to be described 
probabilistically. Predicting future outcomes requires imagining several alternative 
outcomes and then estimating the probability of each scenario (Marchau et al 2019; 
Malekpour 2019).  

Many approaches in planning and decision-making, the aforementioned 
Futurology among them, attempted to develop methods that would enable treating 
complex societal processes as so-called Level 1 and Level 2 uncertainties by 
developing more elaborate, complementary system models and gathering more 
detailed, accurate data (Malekpour 2019). Nonetheless, the types of phenomena and 
challenges societies and their planning systems faced appeared to result in a higher 
level of uncertainty. Under such Level 3 uncertainty the number of possible futures 
is wider and it is impossible to assign probabilities to those future outcomes. In this 
context, mitigation of uncertainty focuses on comparing favourable consequences 
of each scenario and evaluating policies resulting in such outcomes (Marchau et al 
2019a). 

As a result, the focus of future studies shifted from predicting probable futures 
towards more diverse and eclectic notions of the future. Typologies on these 
alternative frames of foresight - i.e. the planning, predictive, scenaric, visionary, 
transformative, critical frames (presented in chapter 4.1) - can be introduced, each 
of them having differing quality criteria and selection of methods (Minkkinen et al 
2019).  
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4.2.1 Varieties of scenarios 

However, strategic planning in many companies and public organizations has been 
strongly focused on probable futures and scenarios (Son 2015). They serve as the 
primary tool of futures studies, performing the task of political technology aiming to 
manage and control the radical openness and uncertainty of the future (Andersson 
2018; cf. Amara 1981). Scenario studies serve both attempts to govern and rationalise 
uncertainties, as well as in making explicit the potential consequences of present-day 
decisions. 

The most commonly used definition for scenarios is given by Herman Kahn and 
Anthony J. Wiener in their book The Year 2000. A Framework for Speculation on the Next 
Thirty-Three Years from 1967: 

Scenarios are hypothetical sequences of events constructed to focus attention on 
causal processes and decision points. They answer two kinds of questions: (1) 
precisely how might some hypothetical situation develop, step by step and (2) what 
alternatives exist, for each actor, at each step, for preventing, diverting, or facilitating 
the process. (Kahn & Wiener 1967, 6.) 

Beyond this formal definition on the ontological and epistemic status of scenarios, 
there are also typologies on what practical purpose or interest scenarios serve. 
Börjeson et al (2006) suggest a typology of three main scenario types, with each type 
corresponding to one of the categories of possible, probable and desirable futures 
that often (e.g. Amara 1981) define the alternative missions of futures studies. These 
three types are predictive, explorative and normative.  

Predictive scenarios intend to answer the question of ‘What will happen?’, 
explorative ones ‘What can happen?’ and normative scenarios ‘How can a specific 
target be reached?’. These three questions are assumed to represent our principal 
interests in shaping the future (Börjeson et al 2006). 

Typically, predictive scenarios and on some occasions explorative scenarios, are 
based on quantified models. Normative scenarios are very rarely based on 
quantitative models. For instance, within the context of planning, quantitative 
model-based scenarios are typically used as stress tests, assessing how existing and 
planned spatial solutions can accommodate future demand for functions such as 
housing and mobility (cf. Malekpour et al 2020).  

However, quantitative models entail that there is a clearly defined system with 
system boundaries and a detailed understanding of the system structure (Börjeson et 
al 2006). In many topics relevant to the future, the context of planning and decision-
making is characterised by deep uncertainty (Marchau et al 2019a, referring to 
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Lempert et al 2003). Uncertainty can arise in many parts of the context. There is 
often limited information on what external factors and developments affect the 
system in the long term, as well as on their level of impact, as there can be structural 
uncertainty regarding how the system reacts to those external developments. 
Furthermore, it is very likely that stakeholders value these future outcomes 
differently, prioritise different problems and also evaluate the acceptability of 
potential solutions differently (Marchau et al 2019a). In these cases, the models that 
form the basis for scenarios have to be imprecise, often qualitative and include 
factors on which there is rather limited knowledge.  

Another quite common way of using the term ‘scenario’ is to refer to different 
alternatives for a plan or a strategy. This type of scenario consists of decisions, 
policies and activities that an organization can control, and the potential 
consequences of these strategic steps when they face varying external contexts. For 
instance, in urban planning, there are different options for zoning or decisions to 
build major infrastructure. On the other hand, some scenarios depict alternative 
futures as resulting from external factors, without assuming any perspective of actors 
with interests and capacities to shape the future. According to the typology by 
Börjeson et al (2006), predictive scenarios and external explorative scenarios focus 
on external factors, whereas explorative strategic scenarios and normative scenarios 
take into account internal factors.  

In cases where the time horizon of scenarios is long, the distinction between 
external and internal factors often becomes unclear or even unimportant (Börjeson 
et al 2006, referring to Höjer 2000): different actors can potentially gain power over 
various factors in the long run.  

Agency and human intentions are difficult factors to include when modelling the 
future. The human capacity to both destroy and fulfil predictions by adjusting 
behaviour as a reaction to predictions limits the capacity to predict human behaviour 
and societal futures (Rescher 1998; Kuusi 1999). Robinson (1988) suggests that 
predictions, or images of the future overall, often causally affect present decisions 
because people treat them as something real. While the future does not exist in the 
present, the future is represented by, or takes the form of, anticipations that are part 
of the behaviour of people. Anticipations are guided by various types of anticipatory 
assumptions that are being shaped by different anticipatory systems in society. These 
components form the practices of ‘using-the-future’ in the present (Miller 2018.). 

Following this definition, predictions and predictive models can be interpreted as 
one type of anticipatory system that shapes the anticipatory assumptions of people.  
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Robinson (1988) claims that people often cannot recognise the normative 
components included in predictive models. This normativity originates from 
institutional, disciplinary and individual factors that are always involved when 
crafting a model. Instead, people often assume models to be results of science, 
although seldomly individual models are replicated, and eventually falsified or 
corroborated, following the ideals of the scientific process. Still, predictions based 
on these models are commonly used in justifying policies as something value-neutral: 
They tend to imply the assumption that a future deemed as likely is in fact a necessity.  

Moreover, model-based forecasts are over-represented in the range of images of 
the future easily accessible to people because of the established methods used to 
produce them, and the credible organizations spreading their results (Robinson 
1988). This obscures the role and scope of human choice in shaping the future. 
Therefore, human behaviour of the present day is being shaped by these predictions 
that also restrict human capacity for imagination and social innovation, or any form 
of emergence (Höjer & Mattsson 2000). 

4.2.2 The backcasting approach 

This over-representation of prediction in anticipatory systems creates the need for 
backcasting scenarios and other normative transformative scenarios. The purpose of 
backcasting is to arm people with ideas regarding new paths, plans and solutions in 
a context where conventional paths and solutions are no longer feasible (Höjer & 
Mattsson 2000). Backcasting operates in the ‘context of discovery’ instead of the 
‘context of justification’: successful backcasting is capable of providing new and 
productive hypotheses on future action (Dreborg 1996). As backcasting scenarios 
work from a desired future (vision), they are explicitly value-laden and prioritise 
specific issues and targets (Robinson 1988). 

Yet, on most occasions, the term ‘desired future’ is somewhat misleading when 
defining starting points of backcasting scenarios. A vision of a backcasting scenario 
exercise defines a (wide) group of normative futures that meet the criteria of 
acceptableness. The images of the future that do not meet these boundary conditions 
should be avoided and are not sensible outcomes for any planned activity. While this 
seemingly limits the scope of futures worth pursuing, the number of acceptable 
alternatives can still be relatively large.  

The term backcasting, due to its broadness, can refer to various types of 
applications on different levels of abstraction. It can be:  
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An analytical tool for evaluating the feasibility and consequences of different 
policy options (e.g. in energy futures) 

A heuristic tool for a policy and innovation process (e.g. in mainstreaming 
corporate sustainability initiatives).  

An overarching methodology for curiosity-driven futures studies exercises.  

A tool for a stakeholder interaction process (e.g. in processes aiming at 
advancing sustainable transitions.(Quist & Vergragt 2006; Dreborg 1996; 
Robinson 1988).  

In this thesis, backcasting is interpreted as an approach that supports 
imagining and preparing transformative solutions for some of the most 
important long-term problems our contemporary societies face. The three 
different case studies presented in this thesis develop different aspects and uses of 
backcasting in different contexts and domains partly different aspects and uses of 
backcasting.  

4.2.3 The contexts of backcasting 

Backcasting was originally developed into a formal method in the context of energy 
futures and gradually spread to different types of sustainability studies (Robinson 
1988; Dreborg 1996). These fields are by default framed by an imperative of 
transition in central technical, economic and social systems: current energy systems 
face several contradictory policy goals, such as growing demand, balanced 
production mix, and the need to reduce negative environmental impact. 
Sustainability sets a requirement to find an alternative balance between economic 
performance, social development and the level of environmental stress caused by 
human activity. The awareness that business-as-usual development and incremental 
advances will create unacceptable results makes backcasting an attractive tool to alter 
this course (Dreborg 1996; Vergragt & Quist 2011).  

 
Dreborg (1996) elaborates under what types of conditions backcasting (instead 

of other ways of building images of the future) should be used. These characteristics 
are: 

The problem is complex and affects many sectors of society 
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There is a high need for major change, with marginal changes creating 
insufficient feasible results. 

The dominant trend is part of the problem 

The problem is largely a result of market externalities, and can hence not be 
solved by markets alone 

The time horizon for scenarios and planning is long enough. 

In this type of transformational context, most other approaches to the future provide 
infeasible projections. There are short- and medium-term studies that can depict a 
few steps in the right direction, but these steps are not tantamount to the scale of 
the change required. On the other hand, there are long-term forecasts that in 
transformative contexts inevitably indicate that the needed change will not happen 
and the prioritised (sustainability-related) goal cannot be achieved. The reason is that 
the model behind the forecast does not include factors that would bring about the 
necessary level of change. The omitted factor is typically innovation; something 
unprecedented that has not been among the presuppositions of a (business-as-usual) 
model. (Dreborg 1996.) 

Like other types of scenarios, backcasting intends to support planning and 
decision-making in dealing with deep uncertainty. In such a context no single model 
would capture all relevant aspects of the system that includes both historical trends, 
prioritised targets and actions required in implementing them (Marchau et al 2019a). 
Attempts to advance transitions towards normative goals with the help of different 
types of interventions add an extra layer of complexity: they introduce new interplay 
between diverse political, technological, social and economic drivers, and steer 
development away from tested business-as-usual plans (Malekpour 2020). Hence, 
the number of plausible scenarios and their outcomes is vast, and stakeholders value 
these outcomes differently, partly as a result of limited information and capacity to 
imagine their consequences. (Marchau et al 2019a).  

Some authors (e.g. Höjer & Mattsson 2000) suggest that often backcasting should 
be used alongside different types of modelling and forecasting (i.e. predictive, or in 
some cases explorative, scenarios). A forecast that indicates that the current 
development leads to undesired consequences motivates the search for alternative 
solutions and thereby sets a starting point for backcasting. In that regard, backcasting 
can be said to always be contrasted to one or several forecast scenarios, either 
implicit (when the unwanted consequences are thought to be common knowledge) 
or explicit. Höjer & Mattsson (2000) and Malekpour et al (2020) also suggest that 
transition pathways constructed through backcasting scenarios should be stress-



 

62 

tested with the help of exploratory, modelling based scenarios that could reveal 
vulnerabilities of required policy options and make trade-offs explicit. This 
combination of scenarios, policy analysis and transition methods are needed in 
providing feasible action plans and policy packages for strategic planning in the 
context of socio-technical transitions (Malekpour et al 2020). 

For instance, building strategies and programs that outline the pathway to carbon 
neutrality for a city or region require using different types of scenarios. A standard 
method is to first calculate the so-called reference scenario reflecting baseline 
assumptions on the future of the economy, patterns of energy production and 
consumption, development of international and national regulation and the level of 
GHG emissions within city boundaries, presuming that no significant measures are 
taken by the city. The reference (i.e. predictive forecasting) scenario shows the 
transformative potential of more aggressive policies and emissions reductions. This 
assessment then leads to alternative scenarios for more ambitious emissions 
reduction targets, demonstrating what types of urban action is needed to attain 
certain levels of emissions by a target year (including carbon neutrality (Erickson & 
Tempest 2014). 

When an official carbon neutrality target is in place and provides the main 
operating principle for emissions reduction policies, more detailed backcasting 
scenarios are needed. They demonstrate alternative pathways for reaching the target 
that can vary both in terms of the size of contributions they assume each major 
emissions category to produce and what type of temporal trajectory towards the 
target there will be (early or sustained action). These scenarios aren't necessarily 
confined only to the city’s policies and activities (i.e. internal factors) but can also 
include variation regarding assumptions on external factors, such as the pace of 
development of different key technologies and their prices (Erickson & Tempest 
2014).  

Wangel (2011a) distinguishes between three levels of backcasting scenarios: 
target-oriented (‘what can change’), pathway-oriented (‘how change can take place’) 
and eventually action-oriented (‘who could make change happen’). Target-oriented 
backcasting focuses on factors that can directly contribute to goal-fulfilling, i.e. the 
objects of change are quite typically technical and material, and especially so in the 
case of decarbonization context. Pathway-oriented backcasting is concerned with 
bridging the gap between the goal and the present-day situation, focusing on 
dynamically moving the process forward and depicting policies, incentives and 
behavioural change. Action-oriented backcasting intends to augment these views by 
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forming a comprehensive plan of a systemic transition that also includes discussions 
on social learning, changes in governance and expanding agency (Wangel 2011a).  

Different modes of backcasting (alongside other types of scenarios) are needed 
when designing policies and building new coalitions around carbon-neutral 
transitions. When decarbonization is being approached with the help of target- or 
pathway-oriented backcasting, human agency, governance and social structures are 
often neglected and omitted. Still, in reality, it is evident that these factors are always 
involved, even when implicitly (Wangel 2011a).  

The capacity of backcasting exercises to create changes on the level of actors, 
agency and social configurations has been elaborated and conceptualised by various 
authors. Robinson (1988) considers the desired outcome of backcasting activities the 
un-learning of seeing model-based forecasts as legitimated views of the future. In 
other words, backcasting should expand our capabilities to discover and seriously 
consider alternative (transformational) futures.  

Quist & Vergragt (2006) suggest a wider framework of higher-order learning that 
can bring about shared vision(s) on desirable futures and enhanced systems 
perspective on the transition process. They also emphasise the change happening on 
the level of values, attitudes and underlying convictions. Higher-order learning can 
be further divided into policy-oriented learning (re-framing of policy goals, problem 
definitions and strategies), and organisational learning (changes in norms, goals and 
principles governing decision-making processes) (Quist & Vergragt 2006). Robinson 
et al (2001) summarise the benefits brought about by participatory backcasting as 
social learning, referring to increased buy-in towards shared goals and broadening 
the scope of solutions from discrete goals to systemic paths of operations and events.  

4.2.4 Key findings of the theoretical discussion in regard to the research 
questions 

Returning to the research question relevant to this theoretical discussion (3), “How 
do backcasting scenarios systematically and co-creatively define alternative pathways 
to carbon-neutral cities and societies?”, we can draw the following conclusions.  

The idea of exploring possible, alternative futures as a means for navigating amid 
uncertainties has characterised futures studies for decades. In parallel, enabling 
discussion on desirable futures and helping humankind take responsibility for 
building a better future has defined the mission of a large part of futures studies 
(Andersson 2018). Different types of scenarios, predictive, explorative and 
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normative, have served as the foremost tools for coping with uncertain futures and 
identifying what types of outcomes could be acceptable or desirable (Börjeson et al 
2006).  

In the current context of the climate crisis and other global sustainability 
challenges, normative scenarios depicting transformative change are gaining 
relevance. However, these normative scenarios should still accommodate a wide 
variety of external drivers and forms of deep uncertainty that affect how prioritised, 
normative goals can be attained. Often, this is done by combining backcasting with 
other scenarios, policies, and transition approaches, in order to provide feasible 
support to planning. 

Backcasting scenarios serve as heuristic tools in search of alternative societal 
paths indicating how a prevailing trend can be broken and how a strategic, prioritised 
goal can be reached (Dreborg 1996; Höjer & Mattsson 2000; Börjeson et al 2006). 
All projections on the future shape so-called anticipatory assumptions that people 
hold, and eventually affect their behaviour and choices in the present. The purpose 
of backcasting scenarios is to help people to expand the scope of feasible futures 
and solutions they include, especially in the context of system-level transitions in 
which business-as-usual forecasts inevitably lead to unacceptable outcomes. Yet, on 
many occasions scenarios focus on depicting what is needed in order to attain a 
target and how feasible activities to create such pathways can be initiated. However, 
questions on agency and governance structures behind scenarios are often being 
omitted (Wangel 2011a). Therefore, it is important to make a distinction between 
various modes of backcasting and what types of benefits they are supposed to bring 
about. If we assume that decarbonisation to carbon neutrality is to entail significant 
changes in various social practices and forms of agency, backcasting is a tool to 
support social and higher-order learning and build shared ownership on long-term, 
transformative goals. 

4.3 Normative goals and carbon neutrality transitions 

The primary intent of this subchapter is to provide theoretical background for 
elaborating answers mainly to research question (4) “How are domains, processes, 
content and objectives of planning being re-conceptualised due to the imperative of 
carbon neutrality?”. It will also address some aspects of research question (3) “How 
do backcasting scenarios systematically and co-creatively define alternative pathways 
to carbon-neutral cities and societies?” 
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To respond to these research questions, it is relevant to understand how carbon 
neutrality in cities has been conceptualised and what the position of urban planning 
is in advancing decarbonization. Hence, the first part of the chapter elaborates briefly 
on what carbon neutrality targets are, how they are being defined and how they 
establish the new normative framework (mentioned in the title of article 4). It then 
explains what is currently known regarding the capacity of urban planning to 
contribute to decarbonization. Finally, the chapter builds a view on what kind of 
process a carbon-neutral transition in the context of cities is as an interplay between 
spatial structures, technological solutions, policies and social practices. 

4.3.1 Carbon neutrality targets in the context of decarbonizing policies 

The role of cities in mitigating climate change has gained increased attention over 
the past two decades, among other fora in IPCC reports on climate change (IPCC 
2014; Kona et al 2018). Due to their high levels of energy consumption, over 70% 
of global carbon emissions can be attributed to cities (IEA 2008). At present, 
numerous cities have official, time-bound targets for becoming carbon neutral, with 
target years ranging from 2025 to 2050 (e.g. Carbon Neutral Cities Alliance 2020).  

Kenis & Lievens (2017) suggest that visible city-level initiatives on climate change 
are asymptotic to three key trends of contemporary climate policies: 1. failures in 
international climate negotiations, 2. attempts to reframe the climate challenge in 
economic terms (i.e. as an opportunity for green growth), and 3. tendency to frame 
climate change in managerial and technocratic terms. This has boosted a ‘storyline’ 
on sustainable societies built on virally spreading networks of forerunner cities, 
embodied by transnational coalitions of cities, such as the International Council for 
Local Environmental Initiatives (ICLEI), Energy Cities, the C40 Cities Climate 
Leadership Group, and the Global Covenant of Mayors for Climate and Energy and 
Carbon Neutral Cities Alliance (Tozer & Klenk 2018; Kenis & Lievens 2017; Luque-
Ayala et al 2018). Hodson & Marvin (2013) call this development ‘new self-reliant 
urbanism’, in which major urban agglomerations are developing common systems 
for measuring GHG emissions, exchanging best practices in low-carbon solutions 
and collectively building systems of cleaner transport, energy efficiency and 
renewable energy.  

Transnational city networks have also had a significant role in spreading carbon 
neutrality targets and in setting methodologies and standards supporting them. For 
instance, the Carbon Neutral Cities Alliance has defined carbon neutrality as a city 
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or region where the net greenhouse gas emissions ‘associated’ with that territory are 
zero or less (Praskin and Cleveland 2019). However, existing targets vary largely in 
terms of their time horizons and metrics (e.g., absolute vs per capita targets) 
(Barnsard et al 2017), or even regarding definitions and use of key terms. 
Nevertheless, this process has resulted in a transnational ‘storyline of carbon 
neutrality’. (Tozer & Klenk 2018). This storyline has also been recently adopted by 
the EU Commission, which has launched the ‘100 climate neutral cities by 2030’ 
initiative as one of its Mission Board activities (European Commission 2020). 

The storyline on carbon-neutral cities, together with carbon neutrality goals in 
numerous cities, has established an additional framework of a ‘new normative’ (cf. 
Wolfram et al 2019), a concept used in this study. New normative refers to carbon 
neutrality targets that cities, regions and national governments have assumed, and 
implications that these targets have on planning and other fields of policymaking. 
These targets and goals suggest (at least implicitly) a valuing framework for 
preferable futures, thus introducing a normative element into planning that should 
comply with those targets. Tozer and Klenk (2018) define this phenomenon 
epitomised by carbon neutrality targets as a ‘transnational sociotechnical imaginary’, 
suggesting that such imaginaries shape infrastructure, objects and institutions and 
link to both policies and politics. 

4.3.2 How to define a carbon neutral city? 

The Greenhouse Gas Reporting Protocol (2016) makes the distinction between 
Scope 1, 2 and 3 emissions of cities: Scope 1 refers to emissions from sources within 
the city boundary, Scope 2 emissions from consumption of grid-supplied energy 
generated outside the boundary, and Scope 3 emissions are embedded in traded 
goods and services, produced elsewhere but consumed inside the boundary, 
reflecting the full emissions lifecycle of goods and services.  

To date, most cities measure only scope 1 and 2 emissions (and those from waste 
generated in the city, formally belonging to scope 3). Therefore, their carbon 
neutrality targets do not include consumption-based emissions (CNCA 2015; C40 
2019; Laine et al 2020). While the decision to focus on production-based emissions 
is often justified by the lack of appropriate and reliable methodologies to quantify 
scope 3 emissions, such decisions are highly political by nature and have typically 
been preceded by fierce political debate (c.f. Kenis & Lievens 2017; Prestwood et al 
2018). Including consumption-based emissions in the official carbon neutrality goals 
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would set the level of ambition much higher. For instance, the cumulative carbon 
footprint of Helsinki residents was estimated to represent 220% of emissions 
included in the official carbon neutrality target of the city (i.e. scopes 1 and 2) (City 
of Helsinki 2015). 

Many recent studies suggest that in the case of cities in wealthy Western countries, 
calculating emissions based on consumption would better reflect the structures of 
the contemporary global economy compared to the territorial approach: This 
method would take into account both the global value chains of goods and services 
consumed by inhabitants, and the materials used in expanding and updating urban 
infrastructures that accommodate the growth of cities. This vantage point reframes 
how we look at economic activity, seeing economic activities within the global 
economy as existing to serve individuals and households that eventually get to enjoy 
the goods and services extracted and produced in hinterlands and cities of 
developing countries with lower production costs. (Jones et al 2018; Heinonen & 
Jóhannesson 2019.)  

Furthermore, consumption-based approaches on emissions would enable 
tackling so-called rebound effects; a surge of emissions resulting from growing 
consumer demand induced by efficiency gains and resulting in decreasing costs 
(Ottelin et al 2018). Part of the rebound effects happen through channelling saved 
costs from e.g. efficiency gains in electricity or fuel consumption into other 
categories of consumption, such as consumer goods or travelling that have their 
emission hotspots outside the remits of a city. 

Several studies (e.g. Hagen 2016; Jones et al 2018; Ottelin et al 2018) indicate that 
without such a complete view on carbon footprints it is difficult to understand how 
urban emissions develop and how people behave as a result of a multitude of drivers, 
spatial planning among them. Thus, many planning interventions fall short of 
bringing about reductions in overall emissions.  

It is reasonable to assume that eventually, while the decarbonization of societies 
advances further, this approach incorporating scope 3 emissions will be adopted 
gradually by cities striving towards carbon neutrality. It will pose a remarkable 
challenge to policy-making, inevitably leading to significant transitions in the ways in 
which cities, institutions, communities and socio-technical dimensions of 
technologies and infrastructure are conceptualised and valued  (Luque-Ayala et al 
2018). This new approach raises numerous new questions, such as how to influence 
consumption patterns and lifestyles, what are the available options for a city to 
change existing realities of the political economy, such as global trade rules or 
production processes? It is apparent that eventually, affecting Scope 3 emissions will 
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require new levels of regulation and other interventions to decisions by private 
companies and individuals that authorities in cities have not usually engaged with. In 
other words, it will entail re-drawing and re-imagining the boundaries of a city 
regarding decarbonization, both geographically and related to relevant social groups 
(Kenis & Lievens 2017). 

4.3.3 What can urban planning do in decarbonizing cities? 

Overall, the impacts of urban planning are difficult to discern precisely from various 
other factors such as technological change, development of household incomes, 
macro-economic cycles or other climate policy measures like taxation on energy, fuel 
and vehicles (Ottelin et al 2018; Heinonen & Jóhannesson 2019). The impacts of 
planning strategies and decisions materialise only after a significant delay (Hagen 
2016; Jones et al 2018) when they enable the emergence and adoption of more 
sustainable social practices and economically efficient innovations. The potential 
impacts of spatial planning and different strategies also vary significantly between 
different geographical and temporal cultural contexts (Romero-Lankao 2012; Jones 
et al 2018; Ottelin et al 2018). 

Guidelines and studies on urban planning and climate change have concentrated 
on Scope 1 and 2 emission through affecting three issues: 1., improving the energy 
efficiency of new and existing buildings (by designing the urban form and grouping 
of buildings, building codes and zoning of parks and other forms of urban greenery 
that affect heating and cooling), 2., enabling the building and installation of 
renewable and distributed energy production capacity (through zoning and building 
permits allowing installation of solar, wind and geothermal production in optimal 
locations) and 3., supporting transit, pedestrian and cycling-oriented mobility 
patterns and overall shorter commuting distances (by planning compact urban forms 
with a mix of different land uses and creating urban design improving the 
attractiveness of transit use, walking and cycling) (Crane & Landis 2010; Hagen 2016; 
Jones et al 2018; Newman 2020).  

Furthermore, recent studies have started emphasizing the role of carbon sinks 
inside cities (i.e. maintenance of parks and other types of urban vegetation) (Ottelin 
et al 2018) and designs of neighbourhoods to support collaborative consumption 
and circular solutions that could reduce consumption of material goods, thus 
affecting Scope 3 emissions (Ottelin et al 2018; Newman 2020). 
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These factors of climate mitigation are being steered on different levels and scales 
of planning: Regional design and strategic metropolitan planning are needed in 
shaping the urban form such that it reduces travel, enables efficient transport 
infrastructure and supports the integration of new renewable energy sources into 
existing, often layered urban structures. Yet, more detailed urban design is needed 
to improve energy efficiency, facilitate the installation of renewable energy 
production in new and retrofitted buildings, and secure walkability and access to 
transit within neighbourhoods. (Hagen 2016; Gedikli 2018; Kempenaar et al 2020.) 

The evidence on how different intended, planning-related emissions reduction 
strategies are realised in terms of actual carbon footprint is still somewhat incomplete 
and in many topics contradictory (e.g. Crane & Landis 2010; Hagen 2016; Ottelin et 
al 2018). There seems to be rather coherent evidence that strict energy standards on 
buildings, dense urban form, appropriate groupings of buildings and multi-family 
housing decrease the need for heating and cooling, and eventually GHG emissions 
(Hagen 2016). However, the energy mix used in the production of cooling, heating 
and power production significantly affect the level of housing-based GHG 
emissions, (Jones et al 2018; Ottelin et al 2018). 

Probably the most studied field of planning and its potential for decarbonization 
is the impact of the urban form on mobility-related GHG emissions (an early 
example of this being Hall 2000). Both Hagen (2016) and Otteling and her co-
authors (2018) claim that evidence on how much policies favouring dense urban 
form and compact neighbourhoods can actually shape travel behaviour remains 
incomplete and dependent on other factors: fuel taxation and the fuel efficiency in 
vehicle fleets much more directly affect consumption-based emissions. 

Eventually, the most coherent driver of personal carbon footprint is income level 
(Ottelin et al 2018). Cities and their densest areas in prime locations have the highest 
economic productivity and consequently high-income levels (Ottelin et al 2019). 
Moreover, household sizes are smaller in densely populated areas with high housing 
costs, which further increases the level of personal carbon footprint. Consequently, 
carbon footprints in densely populated central areas are the highest of all urban 
zones: low levels of private car usage are being offset by more extensive use of public 
transport, long-haul travel and other forms of consumption (Ottelin et al 2018; 
Heinonen & Jóhannesson 2019). However, when removing the effect of income and 
household size, the correlation between urban density and per capita GHG 
emissions is negative (Ottelin et al 2018). 

Looking at the development in the coming decades, it is quite likely that both 
energy production and personal transport will be decarbonised due to ongoing 
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transitions to renewable energy, mainstreaming of electric vehicles and 
diversification of mobility services, partly also due to the emergence of autonomous 
vehicles (Newman 2000). This is a remarkable step toward carbon neutrality in cities, 
as mobility and housing are typically the two biggest (Scope 1 and 2) emissions 
sectors (cf. Jones et al 2018).  

However, the growth of emissions in other sectors of consumption will continue 
and eventually offset achievements in housing and transport, presuming that wealth 
generation in the most successful cities will continue and no measures are taken to 
transform consumption patterns and lifestyles (cf. Jones et al 2018; Heinonen & 
Jóhannesson 2019). In other words, without changes in behavioural patterns and 
urban structures that support the formation of new social practices, there will be an 
eventual rebound effect that offsets previous contributions of technological 
advances (Hagen 2016).  

Both transitions to carbon neutrality in energy and mobility technologies, and 
unchecked growth of consumption-related GHG emissions elsewhere demand new 
planning solutions over the coming decades. As these solutions are being developed 
vis-á-vis historically novel technological, economic and social phenomena, there are 
no tested instruments around which to build policies. Nor can simple, static planning 
ideals on sustainable cities like New Urbanism, Smart Growth, Transit-Oriented 
Development or walkability provide sufficient guidelines for decarbonising cities and 
shrinking carbon footprints. 

4.3.4 The three layers of the carbon neutral transition of cities  

‘Carbon-neutral’ can be seen as an overarching storyline that can accommodate 
several, diverging sociotechnical imaginaries of urban futures. Conventional 
imaginaries, widely present in official decarbonization strategies of cities, assume 
technological determinism and a linear vision of energy transition. They encourage 
and engage different stakeholders with promises of business opportunities in the 
new, green economy, on a position among the technological forerunners and early 
adopters, and modernisation and technological updates in urban infrastructure. 
(Tozer & Klenk 2018.) 

This kind of storyline focuses the attention of climate policies on measures that 
can affect critical emissions sources and their underlying technology and 
infrastructure. The storyline could be called Type E transition (E standing for 
emissions). This type of transition would not change planning, its domain, or 
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objectives significantly as it assumes decarbonization to happen primarily via the 
substitution of technologies without significant changes in social practices or 
institutional structures.   

However, there are also competing imaginaries and storylines on urban carbon 
neutrality. Many authors (e.g. Bulkeley et al 2013; Kenis & Lievens 2017, Luque-
Ayala et al 2018) claim that fast and deep decarbonization should be thought of as a 
process primarily transforming social and economic practices in which emissions are 
embedded. This would consequently affect the ways different stakeholders have 
agency on the decarbonization of different stakeholders, as well as modes of 
governing the city. This interpretation of carbon-neutral transitions could be called 
Type A transition (A standing for agency), and it would entail dramatic changes in 
urban planning as well.  

Also, the definition of the target matters: if we are talking about carbon neutrality 
of a city defined by territorial, or Scope 1 and 2 emissions, a storyline of Type E 
transition might sound appropriate, especially in cities of the global North where the 
transition towards post-fossil fuels and electric vehicles in urban transport is 
accelerating. However, when thinking of carbon neutrality based on consumption-
based emissions, including also Scope 3, a storyline on Type A transition and greater 
focus on social and economic practices, becomes more appealing. 

However, technology, infrastructure, policies, markets and behaviour of people 
are strongly intertwined. Over the past two decades, multi-level perspectives (Rip & 
Kemp 1998) and transition management (Rotmans et al 2001; Geels 2002) have 
formed a widely spread framework for analysing and governing different kinds of 
sustainability transitions. This governance approach focuses on sustainability 
transitions in complex technological, social and economic domains such as energy, 
transportation and food. The framework presumes that the regime level of 
established institutions, markets, rules, policies, companies and technological 
systems is primarily oriented towards optimising efficiency. Eventually, co-evolution 
and co-learning between niche level radical novelties, typically evolved in protected 
and insulated special conditions outside direct competition, can lead to challenging 
and replacing established regime solutions (Geels 2004).  

Some critics have doubted whether transition studies and its multilevel 
perspective is capable of properly taking into account the place aspect of transition 
(Hodson & Marvin 2013) and whether the approach overlooks the political aspect 
of transitions (Shove & Walker 2009). The political aspect, as well as the aspect of 
place, are strongly present in urban infrastructure and in the path-dependencies it 
creates (Bulkeley et al 2013). Despite these shortcomings, multi-level perspectives 
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and transition management provide a valuable analytical framework for explaining 
how pieces of urban infrastructure, not only as socio-technical but also socio-
material systems, can be steered to far-reaching changes and long-term transitions 
(cf. Bulkeley et al 2013).  

Transitions in networked urban infrastructures such as energy, water and 
transport systems are shaped by configurations of existing, layered spatial structures 
of cities and regions (Monstadt 2009). For instance, it is not only a matter of simply 
changing the mode of energy production, as there are good scales of place-specific 
factors shaping this transition: local technological specialization, previous market 
formation, local institutional variation and current actor strategies are all such 
factors.  

There is also plenty of evidence on how changes in institutions, cultural values 
and rules and regulations affect transformation trajectories of urban infrastructure 
and the built environment: privatization of previously publicly owned infrastructure, 
changes in accounting practices of utilities and international environmental 
regulation are examples of landscape-level changes that shape regimes and eventually 
cities, introducing new actors in urban contexts and shaping meanings attributed to 
different practices in cities. (Monstadt 2009.) 

This kind of inertia and obduracy of spatial structures and existing infrastructure, 
caused both by its institutional and material characteristics, oppose and slow down 
wide applications of the latest innovations in urban contexts (Juwet & Ryckewaert 
2018). Therefore, there is no certain blueprint for implementation that could serve 
as-of-yet unknown technological solutions and user needs, nor is there any warranty 
on how long-lasting a design envisioned today will be.  

As indicated earlier, transitions in the biggest sources of emissions and urban 
infrastructure will not be enough to ensure carbon neutrality if consumption-based 
emissions in other (Scope 3) categories continue to grow (cf. Ottelin et al 2018). 
Therefore, it seems unavoidable that urban carbon neutrality transitions would have 
to eventually address the layer of behavioural patterns.  

Following the theory on social practices, the behaviour of individuals is only an 
observable layer of practices, made of different elements, that can be categorised 
into three types: material, competence and meaning (Spurling et al 2013 referring to 
Shove et al 2012). This notion of social practices as entities (as opposed to 
performance, i.e. observable behaviour) challenges the pervasive discourse of 
behavioural change that is widely spread in various fields of policy (Vihalemm et al 
2016).  
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Social practices often appear self-evident to people in everyday life, and there is 
no reason to look for alternatives. Even on occasions where people make conscious 
choices regarding their behaviour, their degree of autonomy is limited: they have 
limited resources (time, money), and picking an option might require knowledge and 
skills they lack. Their surrounding infrastructure and other material conditions do 
not necessarily enable their desired choice. Alternatively, an option can be outside 
the scope of their social tastes, possessing too narrow, or wrong kinds of, meanings. 
(Spurling et al 2013). 

Technologies and urban infrastructure are substantial components of social 
practices. Still, technologies are often being developed to serve the needs and 
behavioural patterns of urban lifestyles. Larger socio-cultural, technical and 
economic transitions shape notions of normality and eventually change meanings 
that give interpretations to social practices. Changes in policies, often resulting in re-
designs and visible changes in our material reality can introduce a ‘new normal’ that 
people soon stop questioning and instead start aligning their own behaviour with 
(Spurling et al 2013). These shifts in meanings of practices have no universal 
mechanism to follow, and instead, they obey historical, cultural and social specifics 
(Vihalemm et al 2016).  

The previous paragraphs have provided arguments on why decarbonization of 
cities should be interpreted as a systemwide transition, instead of having a more 
linear approach and focus on transforming the most significant emission sources. 
Technologies, infrastructure and social practices are intertwined and carbon 
neutrality cannot be achieved without changes in all of them. In the best case, a co-
evolutionary transition, harnessing momentum created by emerging technologies 
and behavioural patterns, can evolve into new, wider systems architecture around 
carbon neutrality (Wheeler 2017; Ravetz 2020). However, such a systemic innovation 
(Schot & Steinmueller, 2018) might require the intentional, sustained and inclusive 
building of a transition and visioning process that supports collective or higher-order 
learning and creation of shared reference points for further negotiations (Hodson & 
Marvin 2013; Vihalemm et al 2016; Kenis & Lievens 2017)   

However, Luque-Ayala and her co-authors (2018) claim that system innovation 
will not happen unless social and political dimensions of infrastructure, as well as 
multiple agencies behind it, are being recognised in urban governance. They suggest 
that this expansion of the political domain is happening through the rise of urban 
experimentation (Luque-Ayala et al 2018), operating mostly outside the scope of 
traditional policies and planning instruments.  
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4.3.5 Key findings of the theoretical discussion in regard to the research 
questions 

Cities have taken a more visible role in climate policy over the past decade. As the 
most visible sign of that, numerous cities throughout the world have set time-bound 
targets for carbon neutrality. Under such carbon-neutral storylines, there are various 
ways of defining what carbon neutrality means, as well as several storylines on what 
the transition entails.  

Despite most cities defining their carbon neutrality targets through territorial 
emissions, consumption-based emissions better reflect the current structures of the 
global economy. Furthermore, whilst emissions from housing and mobility seem to 
be in decline, emissions from other forms of consumption continue to rise. Hence, 
re-defining the carbon neutrality goals through a more adequate methodology would 
gradually reframe the underlying problem that cities and urban planning are 
supposed to address in decarbonization.  

There is no evidence that any simple planning principle (e.g. compact 
neighbourhoods, walkability etc) would alone be sufficient in targeting infrastructure 
and behaviours to a radical, sustained trajectory of declining emissions. Nor is it 
enough to merely focus on the largest sources of emissions and to choose the most 
rational policies for reducing these emissions. Decarbonization involves various 
socio-technical aspects that involve co-evolution between technologies and various 
kinds of material and social structures, happening between different levels and 
sectors of society (Rip & Kemp 1998; Geels 2004). 

Under a dominant storyline, the decarbonization process is being interpreted as 
a Type E transition, as something that can be governed and planned by focusing on 
point-source emissions. Yet, it is reasonable to believe that the level of 
decarbonization required and also targeted by many cities will lead to transitions in 
agency, structures and practices in which carbon is embedded, as a Type A transition. 
Urban infrastructures and social practices, the two critical areas in carbon-neutral 
transitions, are difficult to change with the help of traditional urban policies alone. 
New domains of governance and planning, focusing on co-evolution between 
different layers of transition, can engage different stakeholders in a transition process 
that supports collective learning and establishes shared visions that provide common 
reference points. 
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5 CONCEPTUAL MODEL 

The core concepts of this research are:  

1. Normative goals on carbon neutrality 

2. Future orientation of spatial planning 

3. Backcasting scenarios 

These concepts help in defining the main research question of this thesis: “How 
can backcasting scenarios re-focus urban and regional planning in regard to 
implementation of normative goals on carbon neutrality?” This proposition 
suggests that “normative goals on carbon neutrality” will change planning’s focus 
and future orientation following the intentions of those long-term targets. 
Furthermore, it suggests that “backcasting scenarios” can shape the creation of this 
relationship. In the image illustrating the conceptual model (see figure 3 below), 
these two relationships are expressed by arrows with full lines.  

In addition to these two relationships, the conceptual model contains two other 
relationships between the core concepts that remain implicit in the formulation of 
the research hypothesis: There is an implicit assumption that spatial planning when 
having a suitable future orientation, can have a significant contribution in 
transitioning to carbon-neutral cities (i.e. attaining the corresponding normative 
goals). Furthermore, there is an assumption that the growing political commitment 
to goals on carbon neutrality is making backcasting scenarios (and probably various 
other approaches and methods of futures studies) increasingly relevant tools and 
ways of conducting systematic studies about the future. These two (more implicit) 
relationships are expressed in figure 3 by arrows with dotted lines. 

Additionally, there are different sub-categories under each key concept, also 
affecting the phenomena to which the concepts are linked. These categories have 
been elaborated on in chapter four. There are five main frames on the future 
orientation of urban planning: planning, predictive, scenaric, visionary and 
transformative (see 4.1). The normative goals on carbon neutrality can refer to two 
types of transitions, Type E transitions and Type A transitions (See 4.3). Backcasting 
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scenarios can be labelled into Target-oriented, Pathway-oriented and Action-
oriented backcasting (See 4.2). 

The core concepts, variables elaborating the nature of their interaction, and 
relationships between the concepts are being explained below (in Figure 3). 

 

 

Figure 3. The Conceptual model of the research 
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6 RESEARCH STRATEGY AND METHODOLOGY 

The research and the articles of this thesis are being built around practical 
explorations with the backcasting approach that have led to an understanding of the 
value of backcasting in long-term transitions towards societally relevant goals like 
climate neutrality. The general research approach follows the constructivist idea: it 
focuses more on an understanding of the topic than on providing explanations. 
Thus, interpretations of the case studies are presented, which have been shaped by 
previous foreknowledge and attitudes, based on the literature and research read, 
earlier experiences related to backcasting and spatial planning, and social 
environments and the meanings and experiences are derived from them. 

Since the beginning of the process (i.e. the first case presented in article 3), there 
has been an initial hypothesis that backcasting scenarios could be a valuable 
approach when planning for transitions to carbon neutrality (as explained in chapter 
2). Ever since, this hypothesis has been iterated and elaborated numerous times by 
mixing experiences with backcasting with ideas based on theories and concepts 
presented in the relevant literature. In other words, the hypothesis and experiences 
have gradually been placed into wider contexts, thus expanding our understanding 
on backcasting, planning and the carbon-neutral transition through a hermeneutic 
circle. Simultaneously, the research and practical projects from which the case studies 
were drawn exist within the same reality that has been studied, and have directly 
influenced the world and the objects of the research. (Moses & Knutsen 2007.) 

In other words, the research depicts the topic and the case from the perspective 
that the researcher has obtained from interactions with the environment, providing 
them with interpretations that could aid other people in understanding similar issues 
better. Considering the complexity and deeply social characteristics of the object of 
research; cities and urban planning happening in the context of a transition to carbon 
neutrality, it would not be possible to obtain objective knowledge on it, not at least 
on the aspects this study has focused on, related to backcasting and its potential 
impact on the future orientation of planning. There are no universal or formalised 
practices on the use of backcasting scenarios in the context of the decarbonisation 
of cities. Therefore, there were no pre-existing criteria for case selection, nor a focus 
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on certain aspects of the topic. Thus, creating an understanding of holistic, real-life 
cases appeared to be the most useful approach for the research.  

6.1 Ontological and epistemological considerations  

The conceptual model of this research elaborates an assumption that there are 
relationships between a) planning and its future orientation and b) the normative 
goals that frame carbon neutrality transitions. The existence of policy goals indicating 
a large-scale transformative change such as decarbonization of society alters the 
context of planning. Meanwhile, spatial planning and the styles it deploys can 
(positively or negatively) affect carbon-neutral transitions. Additionally, there is an 
assumption that backcasting, if integrated successfully into planning, can help in re-
focusing planning toward long-term transitions and the future.  

The methodological questions should explain ‘how we know’ or ‘what are the 
methods of knowing’. In this context, what are the methods of reaching valid 
information on the aforementioned phenomena and their relationships? We are 
dealing with two issues, (1) normative goals for carbon-neutral transitions and (2) 
the future orientation of urban planning. These issues are extensive, complex and 
socially constructed: they exist inter-subjectively through words and symbols, and as 
results of interactions between people.  

As constituents, these issues have various ingredients that are mainly socially 
constructed. The ‘future orientation of planning’ consists of interpretations by 
different actors (mainly academic researchers). These interpretations refer to large 
amounts of previous research in different academic fields and real-life examples of 
planning practices. Some of these interpretations intend to be descriptive, i.e. 
depicting and explaining existing practices with no explicit intention to suggest how 
similar practices should take place in the future. Others are normative, i.e. intending 
to suggest how such practices should happen to fulfil certain ideals.  

Urban planning practices themselves consist of various types of social processes, 
different types of actors (professional groups, stakeholders of certain institutions 
etc), these actors’ beliefs and attitudes and formal documents and social institutions. 
These processes have spatial, geographically constrained structures as their objects 
of action and they produce imaginary descriptions of how those structures should 
be changed. These practices are being defined and bordered by formal legal and 
institutional structures and by other, less formal societal structures. 
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‘Normative goals’ refer to politically agreed targets that are typically defined and 
documented in policy and planning documents. They result from negotiations 
between groups of people, performed in formal institutions and following the rules 
of those institutions. In other words, these targets and goals are agreements or 
promises made between people. Following the theory on speech acts and social 
ontology by John Searle (2010), promises are declarations and social entities that 
combine descriptions on how the physical world is with human intentions to change 
the world. These declarations attach numerous status functions to other entities that 
entail rights, obligations and norms. In the case of carbon neutrality and 
decarbonization targets, this means that certain activities, organizations, machines or 
pieces of land have a defined contribution to climate emissions and an obligation to 
reduce this amount to a certain target within the agreed time frame.    

According to Searle, status function declarations are essentially speech acts: they 
are being created in social interactions that involve language. In order for these 
declarations to have any causal power on reality, they have to be embodied in the 
beliefs and attitudes of people and shared and publicly articulated (Little 2017). This 
is what politically approved goals on carbon neutrality intend to do: constitute social 
norms by articulating shared views on desirable states of the future that then change 
the world by introducing new status functions.  

‘Carbon neutral transitions’ refer to the processes happening in parallel in various 
sectors and levels of society over long time periods, stretching several decades. 
‘Carbon neutrality’, a concept adopted from environmental economics, has several 
definitions (see chapter 4.3). These definitions are dependent on various theoretical 
concepts used in different fields of science that construct our contemporary 
understanding on climate change and its causes. These concepts refer to physical 
entities and states of affairs (from ‘rain’, ‘air temperature’, ‘soil’ or ‘photosynthesis’ 
used in natural sciences to various human-made artefacts that contribute to climate 
emissions and are being defined by different fields of engineering). These concepts 
and scientific (and hence tentative) knowledge constitute a basis for politically agreed 
targets related to mitigation of climate change, such as climate neutrality of a nation-
state, region or city. In other words, these targets and goals are agreements or 
promises made between people.  

However, how successful such agreements turn out to be in shaping the world is 
a question that can be answered only in retrospect, based on historical development. 
Different societies and institutions differ in their capabilities to implement political 
decisions and specifically long-term targets. These capabilities are also dependent on 
the topic or field. In the case of carbon neutrality and climate change there are 
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various difficulties to evaluate this: 1. Policies aiming at radical decarbonization are 
still relatively new phenomena. The quest also changes over time due to the parallel 
development of technology and social practices elsewhere. Therefore, it is difficult 
to assess the credibility of different societies, cities and institutions with their 
decarbonization intentions. 2. Carbon neutrality requires parallel action in various 
fields and sectors of society, as public organizations and political decisions possess 
limited capacities to bring about the action needed without significant changes in 
dominant structures of political and economic power. 

The third component of the conceptual model of this research is backcasting. As 
indicated above, the assumption in this study is that backcasting scenarios could 
contribute to attaining normative goals on carbon neutrality by (for instance) 
changing planning and its future orientation. In other words, backcasting scenarios 
(both as outputs of scenario studies, and as processes of creating such outputs) could 
serve in reinforcing status function declarations related to carbon neutrality targets 
by creating awareness and commitment toward different activities advancing the 
target. Eventually, they could even affect the levels of credibility of those politically 
approved targets, making people believe that such goals possess significant causal 
powers on the behaviour of people and organizations, thus shaping the way people 
also perceive normative statements on distant futures. 

Backcasting scenarios, or scenarios overall, are abstract products of human action 
and describe future events that do not exist. Hence, there are no facts on future 
events. Fuller and Loogma (2009), interpreting and summarizing definitions and 
descriptions on the ontological status of ‘futures knowledge’2 from seminal 
publications of futures studies, suggest that ‘futures knowledge’ can be defined as 
generated through social action, meaning in discourse and negotiations with language 
(Fuller & Loogma 2009). Scenarios consist of theoretical concepts that are linked to 
operational concepts depicting the present reality. They are also linked to operational 
concepts depicting phenomena yet to be realised (Sneck 2002). Kuusi et al (2015) 
claim that their external validity (i.e. relevance to their users) depends on how well 
scenarios are in line with current future relevant facts and/or how well the scenario 
is being understood by its users.  

 
2 I am personally reluctant to use concept ‘knowledge’ in the context of future events. According to 
the classical definition of knowledge (often attributed to Plato) it is a statement that is justified, true 
and believed (by someone). As there are no truths about the future, it would be confusing to talk about 
‘future knowledge. However, many futures researchers, being aware of the classical definition of 
knowledge, use the term. Therefore I am referring to it here as a technical term and therefore inside 
quotation marks. 
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From a methodological perspective, the process of producing futures knowledge 
is more significant than the accuracy of the knowledge it produces. Oft-used 
methodologies include different forms of participation that aim at generating both 
knowledge and action about the future. (Fuller & Loogma 2009.) ‘Dufva (2016) 
suggests that ‘futures knowledge’ is created in interaction between humans in a 
gradual manner that manifests itself in shaping networks of concepts.  

All in all, backcasting scenarios can be seen as a method of changing people’s 
awareness about the future and the opportunities for action and decisions. As 
defined in chapter 4.2, results of backcasting are often defined in terms of the 
different forms of learning that backcasting can bring about.  

To summarise, we can know about backcasting scenarios through a) 
understanding the meaning and relevance of their content, b) understanding the 
process and methods through which they have been constructed, c) understanding 
their use, practical benefits and the impact they have on people, society, and its 
various institutions and processes. 

The aforementioned research problem connects the three core concepts and 
suggests several relationships between them. Now, after defining what types of 
entities and relations these concepts refer to (and what they ontologically are), the 
remaining question is how to gain knowledge on the research problem: What are 
valid methods for studying it? 

6.2 The case study approach as a research strategy 

As indicated above, the challenge contextualising the research, transitioning to 
carbon neutrality, is a still-emerging process, and a primary concern is how it could 
be shaped in the future. This constrains what can be known about it and what type 
of knowledge is relevant from the point of view of this research’s objectives. 
Therefore, the research strategy of this thesis has been explorative: future-oriented 
practices are first described in their context. Then, it is explained how they relate to 
societal challenges, previous practices. Eventually, the issues that would enhance the 
capacity of these practices to make more significant contributions to planning and 
carbon-neutral transitions are identified.  

One central characteristic of a good case study is that it aims at building a general, 
holistic idea of the object in its context, as one whole (Verschuren & Doorewaard 
2010). A hypothesis-generating case study can provide elements for a gradually 
evolving theory. Later case studies on the same topic can then add further elements 
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to a theoretical construct (cf. Moses & Knutsen 2007). A paradigmatic case 
highlights a great number of general characteristics of the phenomenon, eventually 
creating a metaphor or prototype that structures learning around it (Flyvbjerg 2006). 
This type of hypothesis and theory-generating case research is often labelled as 
inductive (as opposed to deductive case research, aimed at testing hypotheses) (e.g. 
Johansson 2003; Dubois & Gadde 2002). 

However, quite often, generalisations are made by comparing and matching the 
empiria provided by a case with a framework provided by existing theories and 
previous, known cases. This abductive approach acknowledges that in case-study 
research, different modes and elements are intertwined and integrated: A research 
process consists of going back and forth between an analytical framework (existing 
concepts and theories) and empirical observations, gradually adding new elements 
and evolving the framework. Instead of generating a theory, abductive case research 
develops existing theories.  (Dubois & Gadde 2002.) 

Urban planning is often a complex and contextual phenomenon, defined by local 
economic, political, social and legal conditions. A case study with an intensive 
approach is often the most appropriate type of research for studying such a broad, 
social phenomenon: in order to properly understand the phenomenon, there is a 
need to collect information on its properties from various sources over a longer 
period of time (Swanborn 2010). Case studies provide contextual understanding of 
a phenomenon. Such contextual, detailed information is the basis for learning for all 
people, regardless of their level of expertise. This is what makes case studies a 
valuable method in social sciences. (Flyvbjerg 2006.) Considering the (practical) 
objective of this research to enhance the capacity of planning to positively contribute 
to carbon-neutral transitions, it is specifically important to provide easily identifiable 
and transferable information to readers.    

The two case studies on policy processes in metropolitan regions (depicted in 
Articles 3 and 4) use the thick description method, in which reported research 
provides a detailed account of context and field experiences that can help to explore 
and interpret explicit patterns of cultural and social relationships (Lincoln & Cuba 
1985; Geertz 1973; Holloway 1997). Providing such detailed information enables 
other researchers to evaluate the conclusions’ external validity(Lincoln & Cuba 
1985). The use of theories and theoretical concepts serve to make a description 
thicker, eventually making it easier for the reader to transfer the conclusions of the 
study to a familiar context.  

All three case studies in my research are being built around backcasting scenarios, 
illustrating different ways of understanding the approach and its benefits. The 
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intention has not been to produce strictly comparative cases. Rather, the goal has 
been to create complementary views on how backcasting scenarios are being used in 
planning long-term transitions and to generate hypotheses on their role in spatial 
planning for carbon-neutral transitions. The analysis on the cases has been theory-
guided: the gathered empirical material has been compared with the existing 
conceptual and theoretical framework on backcasting. This framework has been 
elaborated throughout the process, meaning that building foreknowledge, planning 
and implementing the cases, gathering material, analysing and interpreting them have 
happened simultaneously, through an ongoing hermeneutical cycle (Moses & 
Knutsen 2007). This kind of abductive approach has enabled the further 
development of existing theories on backcasting. Integrating other relevant concepts 
and theories (e.g. incrementalism with perspective, trading zone) and adjusting 
backcasting to the chosen empirical cases allows this framework to evolve further 
(cf. Dubois & Gadde 2002). 

As explained in chapter two of this study, this research is largely based on practice 
undertaken over a 17-year period. The empirical data of each case study had been 
created and collected prior to our plans to write an academic article. The articles have 
been created by combining and matching the collected empirical materials with 
suitable theoretical frameworks, and by enriching descriptions on the contexts of the 
cases.  

In other words, the theoretical frameworks did not guide the original collection 
of data, and the process was characterised by going back and forth between the 
theoretical framework and the previously produced empirical material. The research 
framework, the objectives of the PhD study and the main research question have 
been defined while writing this synthesis chapter of the PhD process, after 
completing the articles that introduce the case studies. Therefore, this synthesis adds 
yet another vantage point and layer of interpretation and critical reflection on the 
original empiria and practices used. This was based on theories and concepts 
introduced mainly in the theoretical background, and in Article 1 based on the 
literature review. This combining of several cases and partly differing theoretical 
frameworks has enabled further synthesis of the learnings and generalisations on 
backcasting scenarios and their relationship to spatial planning. 

It is worth considering what methods an alternative research strategy could 
include. There could have been a comparative study on the use of backcasting 
approaches in a wider number of cases and contexts in urban planning. This would 
have enabled identifying and analysing different general characteristics of the 
method, its outcomes, contexts of usage and perhaps even benefits to planning. 
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These results could have been implemented through various alternative methods, 
either by comparing public documents, conducting a survey or interviewing people 
involved in the exercises. Alternatively, there could have been a comparison between 
a planning exercise using a backcasting approach and another one deploying another 
method. However, the focus of this research has been to understand how 
backcasting can help in introducing goals, domains and contents in urban planning 
in new, transformative contexts. Hence, the primary interest was to understand and 
explain the processes of learning, un-learning and co-production that backcasting 
scenarios can bring to urban planning. Therefore, it was more appropriate to provide 
a deeper view on the use and learning-related benefits of backcasting approaches in 
the context of explorative and paradigmatic cases. 

6.3 Utilised research questions, cases and methodologies 

The research hypothesis has been operationalised into three research questions. 
Question two ‘How do futures studies, its episteme and practices affect urban 
planning?’ sets a mission to understand how the two core domains of this research, 
urban planning and futures studies, have previously been connected and how this 
relationship might evolve in the context of this research. The research object here 
consists of the academic literature identified with the help of the Scopus database. 
This literature review focused on journal articles on urban planning and futures 
studies, with an assumption that academic publications would also reflect and 
describe (at least partially) how this relationship with futures studies has appeared in 
planning practice. The methods and materials used in conducting the literature 
review have been described thoroughly in article 1. 

The literature review, reported in article 1 of this thesis, explored how futures 
studies has been used in planning, how futures studies relate to the discourses in 
planning theory, and how previous research depicts the ways futures studies could 
help in updating planning to be better equipped for emerging societal challenges. 
This article helps in contextualising the remaining parts of the research in the existing 
literature and identifying what the contributions of my research are to the academic 
discourse.  

Research question three, ‘How do backcasting scenarios systematically and co-
creatively define alternative pathways to carbon-neutral cities and societies?’ sets the 
mission of understanding what backcasting scenarios are like in the societal context 
this study is particularly interested in: How do they link present-day relevant facts, 
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societal structures, trends and actors with the future developments? How are 
normative goals and targets interpreted as (various differing) desirable futures? What 
is the backcasting approach assumed to do in different types of settings? A case study 
on a backcasting scenario exercise, presented in article 2, builds an understanding 
that intends to answer the question, while articles 3 and 4 provide additional insight 
on the functions of backcasting. 

The analyses on the backcasting exercise focus on the qualities of the scenario 
pathways and principles through which they were formed. The exercise depicted in 
article 2 was done as part of a relatively large research project in which the research 
design was entirely built by the research group, with very little need to integrate 
external or practical considerations (i.e. the project had no client whose interests to 
serve). The scenarios were built following established methods of futures research, 
such as the Global Business Network/Shell scenario technique (Schwarz 1991) and 
the Delphi survey. The process and materials used were documented in a transparent 
manner in the public research report (Leppänen et al 2012) in order to secure the 
internal validity of the scenarios (cf. Kuusi et al 2015).  

In addition, the scenario process engaged a large number of experts and ordinary 
citizens through several workshops and the Delphi survey, with an intention to build 
scenarios based on broad expertise and diverse perceptions and viewpoints on the 
future and sustainable lifestyles. This can be seen as a way of contributing to the 
external validity of scenarios, which Kuusi et al (2015) define through the amount of 
possible, relevant futures, coherence with future relevant facts and intelligibility to 
the relevant audience.  

On this occasion, the goal of the scenario exercise was to design a paradigmatic 
example of backcasting scenarios in the context of transformative change toward a 
sustainable, carbon-neutral society. Engaging participatory action research (McIntyre 
2008) the case resulted in a future-oriented benchmark (due to the special nature of 
the scenario exercise and due to special access of research to the case) that can serve 
as a reference point for forthcoming similar exercises.3  

Research question four, ‘How are the domains, processes, content and objectives 
of planning being re-conceptualised due to the imperative of carbon neutrality?’ is 
being answered with the help of two distinct case studies depicted in articles 3 and 
4. Once again, there are still relatively few examples and evidence on carbon 
neutrality targets and the ways they have shaped planning, especially when the 
intention is to understand broader, longer-term changes in the field.   

 
3 There are actually several scenario studies that have copied aspects of it, for instance scenarios of EU 
Innovate project by Forum for the future (Adams et al 2016; Angheloiuet al 2017) 
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These two case studies; “Metropolitan vision making – using backcasting as a 
strategic learning process to shape metropolitan futures” and “The New Normative: 
Synergistic Scenario Planning for Carbon-Neutral Cities and Regions” provide 
examples on what long-term visions, targets and transition processes exist in real-life 
contexts of urban planning. They depict drivers that create demand for long-term 
thinking, tensions that limit the use of long-term visions in everyday planning and 
eventually social and institutional processes through which visions and long-term 
targets influence planning and governance systems.  

“Metropolitan vision making – using backcasting as a strategic learning process 
to shape metropolitan futures” (Article 3) focuses on one, in many ways unique 
policy process: an international ideas competition and a regional vision process 
implemented as a follow up on the competition. It depicts in detail the most intense 
one-year period of this process.  

The material for the cases was collected using a participatory action research 
approach (McIntyre 2008): both co-authors (Aleksi Neuvonen and Peter Ache) were 
involved as participants in the process and the context that the case study describes. 
In other words, the researchers have contributed to the knowledge production and 
problem-solving with people whose activities are being researched. In this case, the 
author of this thesis had several roles in the process depicted: as a member of an 
awarded vision competition team whose ideas fed into the metropolitan vision 
process, as a member of a research team that analysed the competition results and 
eventually facilitated a communicative planning process with citizens, planners and 
experts, and as a researcher who eventually co-authored a paper based on 
experiences and materials from the process. (Applying and testing) backcasting was 
largely the author's contribution to the practical process. 

The materials and methods used in this case study have been depicted more in 
depth in the article while the public research report (WSP Finland 2008) and chapter 
2 of this thesis provide complementary information. 

As the authors claim in the article, the need for regional visioning processes has 
been growing. Therefore, this description could be seen as a future-oriented, 
paradigmatic case-study, depicting practices that are likely to spread elsewhere. The 
novelty element and the special access the authors had to the case made this exercise 
a relevant object for a case study: it exemplified many characteristics of future 
orientation in planning that would have growing relevance. Thus, analysing them 
could enable acquiring new, relevant knowledge relevant to the research question. 

In contrast, “The New Normative: Synergistic Scenario Planning for Carbon-
Neutral Cities and Regions” (Article 4) tells a story of a longer, often meandering 
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and less clearly defined process. It illustrates how low carbon/carbon neutrality 
targets, i.e. the new normative framework of urban planning, are being 
operationalised and how other policy sectors and parallel processes influence and 
shape their implementation. In that regard, this case study and its detailed description 
of the context help in understanding what is needed from urban planning that aims 
to follow normative goals and build capacities for implementing them. In other 
words, it also challenges some preconceived notions regarding the phenomenon, as 
a relevant case study should do  (cf. Flyvjberg 2006). 

The materials of this article were collected by the co-author Joe Ravetz who has 
taken part in the policy and planning processes in the Greater Manchester 
metropolitan region in various expert roles. The author of this PhD study and the 
third co-author Raine Mäntysalo completed secondary research in which the 
framework with theories they had previously worked with was elaborated (in the case 
of the author of this thesis, mainly backcasting scenarios) reflecting it on this new 
research object. The methods and materials used are being further elaborated on in 
the article. 

The literature review (article 1) indicated that there are no paradigmatic cases on 
the use of scenarios and visions in transformative planning contexts. The two case 
studies on policy processes in metropolitan regions, articles 3 and 4, intend to reveal 
cases depicting something that has not been properly understood (for relevant 
comparisons, see Khanee 1985 and Dixon et al 2018).  

The four articles build a journey through a research problem and context of 
research that are still largely emerging. The objective of the research guides us toward 
exploring what can be learnt from what has happened so far. Therefore, the research 
strategy includes a literature survey and three case studies that help in answering the 
relevant research questions. They provide understanding on future relevant, 
paradigmatic practices in a context that both motivates and constrains them. This 
understanding denotes the future and offers ingredients for practical objectives in 
this study. 

6.4 Relevance, reliability and validity of the research 

The main body of this thesis consists of articles that report qualitative case studies. 
Two of the case studies, those with an intensive approach on policy processes in 
metropolitan regions, use thick description as their method. This method intends to 
achieve validity by providing sufficient appropriate information on the context 
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where a study has taken place so that a reader can evaluate whether the conclusions 
drawn from the case can be generalised and transferred to another context (Lincoln 
& Cuba 1985). This implies that the scope of transferability is also dependent on 
those intending to transfer conclusions: how well they know the receiving context 
and what type of access they have to different data sources.  

Both of these cases are based on processes of participatory research and hence 
researchers have had a significant amount of tacit knowledge available that they have 
tried to interpret and make explicit through research. Judging the validity of such a 
process is always challenging: there is plenty of subjective and contextual knowledge 
involved, there are also plenty of dynamic elements involved, signifying that the level 
of temporal stability is low. Often the only way would be to ask people involved in 
the case whether they would recognise the description and conclusions as credible, 
or perhaps find the conclusions relevant in the context of their practice  (Lincoln & 
Cuba 1985). 

The validity of scenario exercises (such as the one detailed in the case on 
SPREAD 2050 scenarios) can be evaluated from both internal and external 
perspectives. Kuusi et al (2015) suggest that high internal validity of futures research 
means that the process is well-organised, deploying consistent reasoning and 
appropriate methodology, and that outcomes are supported by well-founded 
argumentation.  Based on these criteria it is fair to say that the scenario exercise 
included in this thesis meets these criteria of internal validity: The research behind 
the study on the scenarios on sustainable lifestyles in the SPREAD 2050 project was 
conducted using established methods with a process that was exceptionally well 
documented with materials published in an openly available report (Leppänen et al 
2012). The process included a stakeholder workshop and two rounds of Delphi study 
during which the argumentation used in the scenarios was fine-tuned. 

Further on, Kuusi et al (2015) define the external validity criteria for futures maps, 
i.e. scenarios. These criteria aim to ensure that futures research has possible practical 
value. For a scenario study, this means that an exercise can suggest a wide scope of 
possible futures that are relevant from the point of view of acceptability and aid in 
identifying the most relevant futures. (Kuusi et al 2015.) The scenarios created in the 
case study on the SPREAD Sustainable Lifestyles 2050 project have been widely 
discussed and also used and modified for various contexts, both by the authors and 
by other experts. This indicates that the scenarios have been well understood and 
they have provided relevant futures maps. 

There are clear limitations on how the results of case studies on broad, complex 
societal issues can be applied and transferred to other contexts. When the cases are 
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about geographically defined regions there are always specific factors involved. Both 
of these case studies describe processes in major European metropolitan regions 
with globally established higher education and research institutions. Hence, the 
results cannot be generalised globally to all metropolitan regions. The cases are also 
specific to certain historical periods defined by their economic, social, political and 
technological contexts. 

The practices depicted in these case studies presume the existence of an 
established, well-resourced planning system (with 5 characteristics). Firstly, it is 
assumed to operate as a function supervised by a representative, democratic system 
that reflects the commitment of people to a target. The second presupposition is 
that science can influence and provide advice for policies and decision-makers, and 
that such evidence-based targets are properly understood and accepted by the 
majority of citizens. Thirdly, it is assumed that there is enough transparent and 
reliable data available on which to base policies and plans, and fourthly, that there 
are capable experts who can contribute to a rational process with ever more detailed 
analysis on things like emissions reduction measures. The final assumption is that 
there is a relevant planning practice in place as part of the public sector. These criteria 
are only met in cities of industrialised countries of the global North. In most parts 
of the world and their growing cities, transitions towards carbon neutrality will 
require a number of other types of reforms and improvements in planning. 

Yet, some aspects are present in numerous places. The societal challenges 
through which the cases (especially climate change) are being defined are universal. 
Also, governance structures and socio-technical configurations presented have 
significant similarities across national borders and continents.  

Regarding the scenario exercise of the SPREAD project, it is relevant to note that 
it was created explicitly for a European context, to explore future European lifestyles. 
This implies certain limitations concerning how scenarios would be relevant and 
transferable to other contexts.  

Still, the relevance of this research is evident: The main research problem has 
been built around climate change and the quest for carbon-neutral cities and societies 
- likely the biggest challenge of humanity in our time. The three case studies are based 
on practical projects with outcomes targeted for practical use and non-academic 
audiences. The processes depicted have included large participation of stakeholders 
to ensure their relevance.  

The academic contributions intend to deepen our understanding on this topic 
and attach the cases to the wider academic context, enabling relevant concepts and 
approaches to spread to practices, academic research and different forms of applied 
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or action research. It remains to be seen how useful the research will be, as this is 
also partly dependent on the academic quality of these studies. 
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7 RESULTS 

Below, the results of the thesis are outlined for each of the four research questions 
presented in chapter 3. The research questions have been investigated mainly 
through the three case studies presented in the articles included in this thesis. 

The conducted literature review provides insights that help to address research 
question 2; “How do futures studies, its episteme, and practices affect urban 
planning?” The two case studies on the regional planning process provide additional 
contributions to our answer. 

All three of the utilised case studies discuss the use of backcasting scenarios as a 
tool for steering long-term transitions. The case ‘backcasting scenarios on the future 
of sustainable lifestyles’ analyses the content and structure of such scenarios. 
Together, the cases provide answers to research question 3; “How do backcasting 
scenarios systematically and co-creatively define alternative pathways to carbon-
neutral cities and societies?”  

Two of the cases depict the context of a (strategic) regional planning process in 
which a backcasting approach is being applied. The Greater Manchester climate 
policies case focuses more specifically on carbon targets, whereas the Greater 
Helsinki Vision 2050 case analyses a process centred around more generic long-term 
goals. Together, they respond to research question 4; “How are domains, processes, 
content and objectives of planning being re-conceptualised due to the imperative of 
carbon neutrality?” 

The answer to the main research question “How can backcasting scenarios re-
focus urban and regional planning in regard to implementation of normative goals 
on carbon neutrality?” is outlined through a summary of key elements from sub-
questions 2-4. 

7.1 How do futures studies, its episteme(s) and practices affect 
urban planning? (RQ2) 

Both the episteme and practices of contemporary futures studies are organised 
through questions regarding what is probable, possible and desirable in the future 



 

92 

(Amara 1981). Across paradigms and methods, the assumptions on the openness of 
the operational environment and effective agency in shaping future events differ. 
This means that the focus on the created probable and desirable futures varies in 
different futures exercises. However, in contemporary futures studies, the main 
emphasis is on exploring possible futures instead of predicting or assigning 
probabilities to particular outcomes.  

The primary answer to research question 2 is that urban planning can adopt from 
the episteme and practices of futures studies a more transparent and clear distinction 
between what is assumed to be probable, possible or desirable in the future.   

Various authors suggest that urban plans are developed based on a narrow range 
of demographic, traffic, and economic forecasts and scenarios. These scenarios rely 
on the technical modelling of data reflecting past developments (Chakraborty et al., 
2011). In other words, the dominant frame in urban planning is predictive, 
emphasising what kind of future is probable based on past trends. However, the 
operational environments of planning have become increasingly open and complex 
over the past half-century (e.g. Ratcliffe & Krawczyk 2011), reducing the reliability 
of historical trends and the predictions relying on them. This is relevant because 
using a future frame that doesn’t match a chosen case’s context can lead to 
misleading assumptions and plans (Minkkinen et al 2019;).  

Urban planning can learn from futures studies on how to operate in uncertain 
contexts by approaching the future through ‘scenaric’ and ‘visionary’ frames. Both 
of these frames address the unpredictability of the context by mapping a wide 
number of alternative futures.   

Scenarios are the most widely used and the best known methodological approach 
of futures studies. Model-based, quantitative scenario studies are frequently utilised 
in planning, and especially in topics related to various urban sub-systems (water, 
transport, ecosystems etc). Paradigms, such as decision-making under deep 
uncertainty have created specific tools and techniques to deploy model-based 
scenarios supporting planning in these contexts (Marchau et al 2019a). In strategic 
spatial planning, narrative scenarios are used in synthesising an understanding on the 
key external drivers that challenges existing planning solutions (Fernández Güell 
2009). Participatory scenario planning has used future scenarios as a tool for 
communicative and advocacy planning, providing marginalised groups with better 
access to discourses on the long-term goals of planning (Chakraborty 2011). 

Additionally, the use of different types of visioning exercises has gained 
momentum in planning. These exercises have often been used with the intent of 
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increasing community participation (McPhearson et al 2016) and to build greater 
strategic alignment in implementing long-term goals. 

The two case studies on strategic spatial planning processes provide ingredients 
for deeper analyses on how futures studies approaches help in defining and 
deploying a suitable frame on the future in the context of urban planning. 

The case study on the Greater Helsinki Vision 2050 process elaborates how 
collective imagining and scenario exercises support urban planning in influencing 
topics and developments that have previously been largely out of its reach. This 
allows the field of planning to move towards ‘visionary’ and ‘transformative’ frames. 
The vision process brought together a group of planning professionals from the 
municipalities of the Helsinki region to discuss themes that went significantly beyond 
the usual scope of planning and into an exceptionally long future horizon. In 
retrospect, the visioning and scenario process has resulted in several new 
collaboration processes that both define long-term targets on issues such as housing 
and transport, but also aid coordination between municipalities.      

Over the past decades, goals on sustainable development and decarbonization 
have reintroduced a transformative frame on the future in urban planning. The case 
study on the decarbonization planning process in Greater Manchester develops a 
framework of synergistic scenario planning. This framework can be utilised as a tool 
to support urban planning in focusing on long-term, society-wide transformation. In 
Greater Manchester, as in various other regions and cities, alternative pathways to 
carbon neutrality have been created. These pathways deploy so-called functional 
scenario-planning in which decarbonization is seen as a partially bounded problem 
of innovation and markets. In that context, the backcasting scenario approach has 
been applied linearly, focusing on what kinds of material solutions (technology, 
infrastructure, vehicles) are needed when moving from a business-as-usual trajectory 
towards carbon targets. 

In this case, the functional scenario approach to decarbonization is being 
contrasted with synergistic scenario planning. Synergistic scenario planning 
considers decarbonization through a broader spectrum of socio-political 
implications. A systemwide transformation happens in an evolutionary manner, as it 
is contingent on actions by and collaboration between a wider scale of actors. 

This exemplifies the emergent characteristics of a ‘transformative frame’ on the 
future: It is not possible to create precise representations of the future under highly 
uncertain conditions. Still, conversations on long-term transformative goals between 
diverse stakeholders can make current values and assumptions explicit. This can 
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enable the emergence of new possibilities and narratives as a result of the collective 
learning and co-production of stakeholders. 

7.2 How do backcasting scenarios systematically and co-creatively 
define alternative pathways to carbon neutral cities and 
societies? (RQ3) 

The case studies of this thesis provide evidence on how the backcasting scenario 
approach holistically brings together ideas on society-wide transformation, the 
emergence of novel human practices and changes in stakeholder agency. At the same 
time, building such scenarios helps in accommodating and adjusting diverse views 
solutions in planning processes supporting decarbonization. By doing so, 
backcasting scenarios link present-day emerging social and technological innovations 
to form larger potential pathways towards carbon neutrality. Imagining and defining 
alternatives (instead of merely presenting one plan or vision) is necessary in historical 
contexts where undesirable business-as-usual pathways necessitate transformative 
development. 

The case study in the SPREAD 2050 sustainable lifestyles project demonstrates 
a way to connect promising niche practices to wider future stages of the 
decarbonization process. A sample of emerging lifestyle patterns and social 
innovations were first identified as practised by various groups across Europe. The 
co-created scenarios take these practices and demonstrate how their co-evolution 
with spatial structures, technologies and institutions could potentially enable 
mainstreaming “bits of lifestyles” that enable future carbon-neutral societies. By 
doing so, the backcasting process aimed to improve the external validity of the 
futures research process by connecting images of the future with a large number of 
future-relevant present-day phenomena and trends (cf. Kuusi et al 2015).  

One critical aspect of backcasting scenarios is the definition of a ‘vision’, ‘goal’ or 
framework of acceptable futures that set the scenario’s end-point. In the case of 
backcasting scenarios on sustainable lifestyles, a scenario goal was defined through 
an iterative process of literature review and interviews. The first iteration was built 
around previously defined, global boundary conditions such as planetary boundaries 
(Rockström et al 2009) or UNDP human development indices (Hughes et al 2011). 
Then, they were operationalised to the eight-tonne material footprint of annual 
lifestyle-related consumption.  
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The presented scenarios also demonstrate that a low-carbon society with 
sustainable lifestyles can be attained under several societal models, each of which 
would still allow for a great diversity of lifestyles. In other words, despite the 
normative goal of backcasting scenarios, it does not imply that there would be no 
alternatives or one uniform model for future sustainable lifestyles. The four scenarios 
of the project don’t exhaust all such possible futures. The number of potential 
transformation pathways to sustainable societies, sustainable lifestyles and everyday 
practices is of course much larger than the scope of the project. However, 
constructing these four coherent and logical scenarios, each depicting an alternative 
societal model and governance structure provides solid proof of the diversity of 
societal models and sustainable lifestyles capable of operating within planetary 
boundaries. 

The SPREAD 2050 scenarios case exemplifies action-oriented backcasting 
(Wangel 2011a) that focuses on human agency, governance and social structures. It 
intends to respond to the question ‘who could make the change happen’, and 
advance it towards ‘emancipatory backcasting’. Consequently, the communicational 
quality of scenarios and their focus on lifestyles brings attention to empowering key 
actors to build their role in decarbonization. 

The example on the backcasting approach from the Greater Helsinki Vision 2050 
case provides complementary evidence on emancipatory backcasting. In the case 
described, 250 future ideas from an ideas competition were evaluated with the help 
of a backcasting approach by workshop participants consisting mainly of land-use 
planning experts. The workshop participants were asked to reflect on how the ideas 
depicting desirable future practices and spatial structures could provide elements for 
solutions to different societal challenges - one of the key challenges being the 
transition to a low-carbon society. They were then asked to place these potential 
solutions on future timelines forming transition trajectories.  

Overall, the case studies of this thesis approach the question of decarbonization 
of cities and societies as a systemic and complex transition process that cannot be 
achieved by focusing merely on technical, sector-specific solutions that provide 
emission reductions. Instead, the context of decarbonization is characterised by deep 
uncertainty (cf. Malekpour 2019; Marchau 2019a). Therefore, a scenario approach 
that can expand the scope of potential solutions advancing the transition is needed. 
Target-oriented or functional backcasting scenarios simplify the complexity of a 
transition process to linear, bounded solutions. Therefore, their capacity to catalyze 
new solutions and agency is limited. Backcasting scenarios that focus on human 
agency, collaboration, and divergent perceptions across different levels and sectors 
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of society, serve that purpose better. This also justifies the relevance of backcasting 
scenarios that depict future sustainable lifestyles in the context of land-use planning.  

7.3 How are domains, processes, content and objectives of 
planning being re-conceptualised due to the imperative of 
carbon neutrality? (RQ4) 

Time-bound carbon neutrality targets, adopted by hundreds of cities and regions all 
over the world, have initiated new policy initiatives and introduced new principles 
and conditions to planning. These targets define future objectives regarding many 
aspects other than technologies and practices responsible for direct GHG emissions. 
They also give rise to numerous new planning processes and constellations of 
stakeholders. Carbon neutrality targets will additionally create demand for inventing 
processes that can shape new content, such as everyday practices related to material 
consumption. 

The case study on the Greater Manchester (GM) decarbonization process 
approaches carbon neutrality targets as ‘boundary objects’ that gather together 
multiple actors with differing worldviews and ways of perceiving and interpreting 
the challenge. However, the shortcomings and setbacks in implementing GM climate 
policies indicate that a carbon neutrality target alone is a rather weak boundary 
object, vulnerable to the changing realities of non-territorial political contexts and 
institutional tensions between different sectors of planning.   

The analysis of the GM case suggests that carbon neutrality goals should be linked 
to a multitude of present-day actions advancing decarbonization. The key is to 
connect multiple initiatives from different sectors and various stakeholders. These 
act as interconnected boundary objects, to form a ‘cognitive chain’ between the 
carbon target and tangible issues that different stakeholders experience from their 
own perspective.  

A chain of boundary objects, connecting present-day actions with a long-term 
view, have the capacity to build and expand a ‘trading zone’ around carbon-neutral 
transitions, thus shaping the domain of urban planning. Different stakeholders 
participate in a trading zone from the perspective of their own priorities and sectoral 
views on the decarbonization process. Therefore, it is not realistic to assume that all 
stakeholders would eventually agree on all things. The success of a trading zone is 
conditional on its capacity for co-learning and co-producing. This allows 
stakeholders to frame decarbonization differently: from fixing linear and functional 
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problem-solving to collaborating on system transformation, and from a sector-
specific approach to ‘collective carbon intelligence’. As a result, the focus of the 
carbon discourse would shift from known barriers and existing conflicts towards 
imaginaries, emerging narratives and synergistic, mutually beneficial solutions 
between different sectors and actors.  

The case on Greater Helsinki Metropolitan Vision 2050 process provides 
complementary evidence on the similar expansion of a trading zone and hence in the 
domains, processes and contents of urban planning. The vision process, gathering 
experts from different organizations and deploying various futures exercises, acted 
as an event of collective learning in which participants expanded their views and 
scope of new solutions, transcending functional, sector-specific views and priorities 
defined by their position. The vision process led to the formation of new networks 
operating around the agenda defined by the 2050 vision and its exceptionally long 
time horizon. Eventually, new forms of collaboration between municipalities of the 
Helsinki region on several strategic goals on land-use and housing were 
institutionalised.  

On a conceptual level, the initial vision process can form a ‘visionary field’ that 
later transforms into ‘action arenas’. This can also exemplify how a trading zone 
transforms and re-organises itself around different boundary objects. 

Previous paragraphs have provided arguments on the change of objectives, 
domains and processes of urban planning. The following paragraphs will focus on 
how the content of urban planning is changing as a result of carbon neutrality targets. 

Until now, cities have defined their carbon neutrality targets in terms of territorial 
(Scope 1 and 2) emissions. At the same time, both research and organizations like 
the Carbon Neutral Cities Alliance (CNCA 2015) suggest that cities should define 
their targets through consumption-based emissions. That would provide a more 
adequate representation of the current structures and division of labour of the global 
economy in which many (Western) cities are dependent on goods and services 
produced in the periphery or in developing countries. This changes the problem 
definition, making the challenge of carbon neutrality more complex and in the case 
of wealthy cities of the global North, greater in quantitative terms.  This would also 
mean that attempts to advance decarbonization through urban planning should 
eventually shift their focus to new content domains, primarily on the evolution of 
lifestyle practices. 

The backcasting scenarios of the case on SPREAD Sustainable Lifestyles 2050 
connect the evolution of various lifestyle practices and behavioural patterns with 
different urban and spatial forms of future societies. The scenarios, testing 
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assumptions on key societal uncertainties (such as technological development, or the 
future of work), demonstrate that decarbonization can happen through various 
alternative pathways. Distinct pathways, and the social models they exemplify, have 
specific co-evolution processes between urban infrastructure, lifestyle practices and 
landscape-level technological and economic changes. For instance, a society 
organised around digital sharing, abundance, and peer groups might evolve towards 
very different urban structures than a society oriented around the scarcity of 
resources, localism and strict professional roles. In other words, the domains, 
content and objectives of urban planning would be partly different in each of those 
alternative futures. 

Earlier research on urban planning and its capacity to support climate mitigation 
has indicated that there is no unanimous proof that any single urban form or other 
spatial solution would result in significant reductions in our consumption-based 
carbon footprint. Overall, steering consumption-based emissions turns out to be 
challenging because in a growing economy, efficient solutions saving both money 
and emissions lead are replaced by other forms of consumption that eventually 
accumulate into greater levels of emissions. (Hagen 2016; Jones et al 2017; Ottelin 
et al 2018; Heinonen & Jóhannesson 2019.)  

Based on those findings it is reasonable to suggest that strategic level urban 
planning policies should not focus solely on a single punctuated emissions source or 
a blueprint solution on spatial forms. Instead, they should have a broader focus on 
social and economic practices in which the emissions sources are embedded. This 
would mean that the storyline beyond ‘carbon neutral’ that urban policies should 
adopt would be ‘Transition Type A’, entailing changes in governance structures and 
in the agency of different stakeholders instead of Transition type E, which sees the 
transition as a process of switching direct sources of emissions (c.f. Luque-Ayala et 
al 2018). 

7.4 How can backcasting scenarios re-focus urban and regional 
planning in regard to implementation of normative goals on 
carbon neutrality? (RQ1, the main research question) 

The need for re-focusing urban and regional planning stems from several 
characteristics of carbon neutrality targets. These goals (1) extend the time-horizon 
of planning and provide a quantitatively defined, normative framework for it, (2) 
create a demand for approaching the future through a transformative frame, thus 
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augmenting the traditional mindset of urban planning, and (3) require transcending 
the sector-specific and functional way of managing decarbonization processes and 
instead perceiving them as a system-wide transformation. 

In this thesis, backcasting scenarios are presented as an approach that supports 
imagining and preparing transformative solutions in a context in which a need for 
major change is high and legacy solutions are incapable of achieving feasible results. 
Furthermore, the case studies of this thesis focus on explaining how backcasting 
results in higher-order, strategic and collective learning that can generate agency, 
change problem framings and enable new forms of collaboration and co-production. 
Additionally, the role of un-learning as an outcome of backcasting is highlighted, 
referring to an idea that different actors can see the future as dependent on choices 
made in the present day, instead of as something determined by external forces. As 
an outcome of this, stakeholders are more apt to experiment with new issues and in 
new coalitions, as cases on both Greater Helsinki 2050 and Greater Manchester 
indicate.  

These learning- and collaboration-related characteristics of backcasting help in 
strengthening the transformative frame on the future in urban planning. 

A carbon neutrality target itself provides a boundary object that enables different 
stakeholders to focus around a long time horizon. However, sectorally focused, 
functional scenarios on decarbonization are incapable of linking the target with 
actions that stakeholders could implement at present and in the near future. 
Backcasting scenarios help in building a ‘cognitive chain of boundary objects’, 
consisting of various decisions, events and innovations that stakeholders could 
advance and collaborate on. This addresses the need to make the new time horizon 
relevant and meaningful. 

Scenarios on sustainable lifestyles demonstrate how backcasting helps in 
interpreting decarbonization as a system-wide transformation. The four scenarios 
represent alternative future societal landscapes, radically differing from each other, 
yet all resulting in a low carbon society with personal lifestyles within sustainable 
limits. Thus, they also demonstrate alternative processes of co-evolution between 
lifestyle patterns, built infrastructure and macro structures of the economy, politics 
and technology.  

This kind of backcasting provides a rich, multilayered view on emergent solutions 
for a carbon-neutral society, and can be contrasted with target-oriented scenarios on 
decarbonization that are constructed around functional solutions for emissions 
reductions. These so-called agency-oriented and emancipatory backcasting scenarios 
aid in understanding wider transition trajectories in social practices and 
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infrastructures on which emissions and their radical reduction potentials are 
eventually embedded. 

The results from the Greater Manchester case form a largely aligned suggestion 
for a synergistic scenario planning approach. It aims to expand and diversify the 
trading zone around carbon neutrality targets. Backcasting scenarios can serve in 
bringing together a diversity of perspectives on decarbonization and help in creating 
new synergies between different sector goals prioritised by different stakeholders. 

For urban planning, these scenarios expand the view on decarbonization and help 
in discovering a more detailed and wider scope of solutions than what planning has 
provided, for instance through traditional density, public transit and walkability-
related frameworks on climate mitigation. This is bound to become increasingly 
important as the decarbonization of primary energy production and urban mobility 
move forward and the priorities in emission reductions move to other domains of 
consumption and urban lifestyles.  

To conclude, action-oriented, emancipatory and synergistic backcasting scenarios 
help in understanding and creating collective learning on what the process towards 
carbon neutrality is as a society-wide transition. It enables us to move from looking 
at emissions sources to deeper societal solutions and re-focusing planning on matters 
and issues that people can truly see as defining what desirable futures are like. 
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8 ACADEMIC CONTRIBUTIONS OF THIS 
RESEARCH 

Following the structure of the research framework of this thesis, the academic 
contributions of the research belong mainly to the theory of urban planning and the 
theory of alternative futures and futures studies. Hence, the contributions of each 
article are categorised under these two disciplines. 

Furthermore, the thesis as a whole should have practical relevance (following its 
external aim) to the transition to a carbon-neutral society, i.e. provide understanding 
and tools that can accelerate such transitions in cities. Therefore, the overall 
contributions of the thesis are divided into the two theoretical perspectives and the 
practical relevance regarding carbon-neutral transitions of cities. 

 
Article 1: “Planning Meets Futures Studies. Systemic societal change and 

the possibility of transformational planning”  
 
Contribution of the article to planning theory:  

The article provides the most comprehensive review so far of academic 
literature regarding the relationship between spatial planning and futures studies.  

The review indicates that there is no systematic discipline on how to combine 
the two fields, despite repeated pleas for this by several authors in numerous 
articles.  

Futures studies has been deployed within spatial planning mainly as a tool in 
strategic planning, with a strong communicative approach.  

Over the past decade, there has been a surge in planning processes that use a 
backcasting approach as a tool for preparing transitions to a carbon-neutral, 
sustainable city.   

The article suggests a new paradigm of transformational planning that combines 
both updates in processes and substantive goals of planning, learning and 
borrowing from futures studies, its episteme and methods.  

 
Contribution of the article to futures studies:  
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The article maps the (historical) role of futures studies within the domain of 
urban planning. 

It gathers evidence on how the backcasting scenario approach has seen 
increased use in the context of cities and urban planning over the past decade. 

Results of the article can help in arguing for the importance of futures studies 
in planning practice and education, eventually improving the societal relevance 
of the discipline. 

 
Article 2: “Low-carbon futures and sustainable lifestyles: A backcasting 

scenario approach” 
 
Contribution of the article to planning theory:  

The article introduces the 8000 kg average material footprint as a norm for 
future lifestyles in low-carbon societies. This can be a relevant proxy value for 
the desired impacts of planning aiming at carbon neutrality. 

There are different societal models and spatial designs for low-carbon societies. 
The article portrays four possible alternatives as potential substantive end-states 
in planning. These scenarios operationalise the 8000 kg target of sustainable 
lifestyles to different sectors and fields, including planning. 

The co-evolution of spatial structures, technologies, institutions and lifestyle 
patterns is critical for planning toward carbon-neutrality. Planning should pay 
more attention to transitions in technologies and the niche practices they give 
rise to.  

 
Contribution of the article to futures research:  

The article provides an example of how the backcasting scenario approach is a 
relevant tool for exploring alternative futures on the level of lifestyles and social 
practices. 

The article demonstrates how contemporary promising practices can be used as 
ingredients for scenarios and made relevant to the future. 

The article also explains how boundary conditions for the normative goal of 
backcasting scenarios can be formed through an iterative process. 

The results of the article suggest that a backcasting approach can be used in 
emancipating, mobilizing and motivating various actors, including individuals, 
towards transformative goals of society and planning. 
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Article 3: “Metropolitan vision making – using backcasting as a strategic 
learning process to shape metropolitan futures” 

 
Contribution of the article to planning theory:  

The article provides a paradigmatic case on how a process aimed at forming a 
long-term vision happens in the context of a city region.  

The article describes how a vision process and extended time horizons serve as 
tools for bringing previously unmanageable metropolitan spaces within the 
scope of the manageable. 

Incrementalism with perspective, a planning approach used in complex contexts 
undergoing remarkable transformations, is being applied in the governance of 
metropolitan regions. 

The backcasting scenario approach, used as a tool for analysing different types 
of emerging solutions and policies, as well as an interaction tool supporting the 
vision process, is suggested as a way of building a visionary field that brings 
about strategic and higher-order learning among stakeholders. Eventually, this 
is perceived to lead to network formation around the topics of the vision.  

 
Contribution of the article to futures research:  

A process on how visions and backcasting can extend the strategic horizon and 
domain of available solutions is being elaborated. 

The use of the backcasting approach as an analysis tool in a foresight process is 
being depicted and explained. 

 
Article 4: “The New Normative: Synergistic Scenario Planning for Carbon-

Neutral Cities and Regions” 
 
Contribution of the article to planning theory:  

The article provides an exemplary case of a metropolitan region planning and 
policy process aiming at carbon neutrality targets.  

The article introduces the concept of the ‘new normative’ as a tool for depicting 
this ongoing shift in planning (to planning guided by carbon neutrality targets) 
and suggests that the current communicative paradigm of planning theory has 
to be updated to match the era of the new normative.  

The article explains how the backcasting scenarios approach is being integrated 
into synergistic thinking (Ravetz 2015, Ravetz 2020). It devises how synergistic 
scenario planning can be integrated into regional planning and help in adjusting 
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current planning practices to the emerging context defined by long-term carbon 
neutrality targets.  

It also links widely discussed concepts, such as trading zones and boundary 
objects to discussions on carbon neutrality targets and the role of scenarios in 
planning. 

 
Contribution of the article to futures research:  

The article contextualises the use of scenarios in the wider process around 
planning and stakeholder alignment. By doing so it also intends to identify 
potential outcomes and contributions that scenarios, visions, trend analysis and 
other futures research tools can bring about when advancing system-level 
transformation.  

The article suggests that those outcomes appear in the form of new 
collaborations, collaborative capabilities and (co-)learning.  

In addition, the article discusses how narrativity of scenarios - the function that 
often makes them a unique sense-making tool when explaining distant events - 
can be combined with functional scenarios used more commonly in planning 
aimed at carbon emission reductions  

 
The overall contributions of the thesis 

The study suggests that a backcasting scenario approach can help urban planning in 
gaining its position in the decarbonization of cities; a challenge that is bound to 
characterise the context of urban planning over the coming decades. The thesis and 
its case studies propose both conceptual and practical tools for using backcasting 
scenarios as a way of operationalizing carbon neutrality targets in the context of 
spatial planning. The thesis also provides new understandings on what backcasting 
scenarios are in the context(s) of decarbonization and in the planning of long-term 
futures of cities and regions.  

This is being presented through paradigmatic and future-oriented cases that help 
in making conceptualizations on how backcasting scenarios can be used in urban 
planning, especially as part of processes of strategic spatial planning. The study also 
explains how backcasting scenarios, when embedded in urban planning, can help in 
identifying structures and social practices through which long-term emissions levels 
can be affected, instead of focusing more narrowly on current sources of emissions. 
Furthermore, the thesis elaborates on how backcasting supports higher-order, 
strategic and collective learning in urban planning, eventually altering the prevailing 
mindset through which the future is framed and initiating new forms of collaboration 
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among stakeholders. These kinds of novel processes are essential once carbon 
neutrality is understood as a society-wide transformation. 

The most important contributions the thesis makes to futures studies relate to 
the positioning of the backcasting scenario approach within the field. This happens 
in two ways:  

The cases explain how carbon neutrality targets define the new normative 
framework for planning the future (as done in the case study on Greater 
Manchester), and how we can define (in an iterative, tentative manner) material 
or carbon footprints of the future sustainable lifestyles (as done in the case study 
on SPREAD 2050 project scenarios). These new boundary conditions will 
increasingly characterise the images of the (long-term) future presented in the 
public discourse, and subsequently, change the anticipations people have about 
the future. 

The study elaborates on how we should understand normative goals that define 
(desirable) images of the future of backcasting scenarios. A normative goal, such 
as a carbon neutrality target of a city, does not mean that all scenarios reaching 
that goal would converge into one similar future. Instead, a goal should be 
interpreted as a domain of acceptable futures, consisting of a wide set of 
alternative futures, each of which meets different criteria of desirability to 
different degrees. Therefore, backcasting scenarios can and should depict a 
plurality of different societal solutions despite the same normative goal. In the 
case of sustainable lifestyles, for instance, scenarios should suggest various types 
of lifestyles that can flourish in a sustainable, carbon-neutral society. 

The articles of the thesis provide paradigmatic cases on the use of backcasting 
scenarios in thematic domains that have not been properly described in the previous 
literature. The case on SPREAD 2050 scenarios provides an example of how 
backcasting scenarios define alternative forms of co-evolution of lifestyles and 
societal structures in a process towards carbon neutrality. The case on the Greater 
Helsinki Vision 2050 process analyses how backcasting scenarios support and 
advance strategic learning in a strategic spatial planning process in a mid-sized 
European metropolitan region. The case on the Greater Manchester climate policy 
development provides another example on how low-carbon and carbon neutrality 
targets shape regional planning and what the role is of different types of scenarios in 
such a process. 

Regarding the practical work of managing transitions toward carbon neutrality in 
cities, the main relevance of this thesis arises from explanations on why backcasting 
scenarios are an indispensable tool and how their benefits appear. While 
decarbonization in cities advances further into the future and various policy 
interventions have managed to close and limit the biggest individual sources of 
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emissions (fossil fuels in primary energy production, energy efficiency of buildings 
and vehicles), the emphasis will shift to expanding agency of new groups of 
stakeholders that can bring about new emissions reductions through assuming new 
habits and practices. Backcasting scenarios can help in identifying those new actors 
and their transformative potential, as well as serve in emancipating those actors to 
action. 

Furthermore, recurring to the title of the thesis, Re-focusing on the future, the 
thesis has demonstrated that the horizon in the planning of cities is changing. 
Planning is always about shaping the future and starts with the intention of making 
a better future. Yet, in the context defined by targets on decarbonization, we 
interpret the desirability and acceptability of the future through new conditions and 
principles. This means that planning has to take the future more seriously and place 
a new emphasis on imagining transformative futures that meet those criteria and 
therefore can help us plan ambitious steps through the carbon neutrality transition. 
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local-loops-to-global-champions-scenarios-for-sustainable-lifestyles-2050-2/ 

iFuture – The diversity of sustainable lifestyles. SPREAD project Deliverable 7.1. 
https://www.demoshelsinki.fi/wp-
content/uploads/2014/08/SPREAD_D7.3_iFuture.pdf 

Reports providing data for Article 3: 

Greater Helsinki Vision 2050 – International ideas competition, jury protocol 

https://www.safa.fi/wp-
content/uploads/2019/12/ghv_www_protocol_english.pdf 

Helsingin seutu 2050. Näkökulmia seutuvisioon. Jatkotyö. 
https://www.demoshelsinki.fi/fi/julkaisut/helsingin-seutu-2050/ 
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ABSTRACT 

This study suggests a backcasting scenario method for understanding the relevance 
of lifestyle-level changes in low-carbon futures. Even though different scenario 
approaches to low-carbon futures have emerged in recent years, the main focus has 
been on macro-level development and the lifestyle-level change has been neglected. 
Focusing on changing lifestyles and social innovation, the outcome of this study is 
four scenarios depicting the path towards low-carbon futures. The purpose of the 
scenario study is to describe links between the significance of emerging lifestyle 
patterns and infrastructure, policy and technological development. Despite the 
normative constraint regarding material footprint, the scenarios offer a diverse set 
of lifestyle patterns. The study answers the following question: what lifestyle-level 
changes could have potential to drive the transition towards low-carbon futures that 
are within planetary boundaries. We suggest that lifestyle-level scenarios on low-
carbon society could have an impact in empowering relevant early adopter groups 
to become gatekeepers of low-carbon transition. 

Keywords: sustainable lifestyles, backcasting, future scenarios, transition 
management, multilevel perspective, social innovation, choice, infrastructure, low-
carbon futures 
 
1. Introduction 

Over the course of the last decade, only a few phenomena have shaped the way 
futures are discussed more than greenhouse gas emission reduction targets that many 
countries and cities have adopted in their official policies (The Climate Action 
Tracker 2013; GLOBE international 2013) . Although varying in their formal status 
(some countries have binding climate laws, others merely indicative guidelines for 
forthcoming policies), these targets often reach to 2050. Set radical emissions 
reduction levels (-80-95%) have extended the usual time horizon of political debate 
and introduced future carbon intensity of technical and social systems as relevant 
planning principles. 

Projected changes in infrastructure and production patterns inspire people to 
think what life would look like when the shift to low-carbon society has taken place 
in its various forms. ”Will life be more complicated,” ”Where do I get my income 
from,” ”What do we eat, how do we travel from place to place,” and ”What does 
my neighbourhood look like” are all relevant questions when talking about the 
distant future and a quantitatively radical drop from current emissions figures. 
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To understand the logic of projected transformation towards low-carbon futures 
(of energy and transportation systems), different types of future scenarios are often 
employed. Because the context is defined by a long-term target (emissions level in 
2050), the scenarios are usually constructed following the so-called backcasting 
approach: looking back from future where a desired goal has been met and creating 
decisive steps and pathways to present day. The most suitable domains for this type 
of normative approach have been large energy and transportation systems, where 
long-term investments in infrastructure and economic incentives are the determining 
factors and thus quantified models depicting possible pathways can be based on 
these techno-economic drivers.    

However, until very recently, systematic scenario studies depicting possible 
changes in lifestyles and social structures as parts of low-carbon transition have been 
few (Angel 201 p.881). Although changes in big industrial systems and infrastructure 
are the domains with the greatest potential in bringing about a sufficient level of 
emissions reductions, there are also good reasons why the future of lifestyles is worth 
exploring in the context of low-carbon futures. Firstly, taken into account how large 
the envisioned change (-80-95% over 40 years) is, it is somewhat likely that 
transitional changes in technology, economy, laws, and value structures lead into 
changes in lifestyles as well. Secondly, both the adoption of new technologies as well 
as advancements in policies are dependent on social structures and changes in 
behavioural patterns. Lead-users with experimental lifestyles and living patterns offer 
a platform through which new technical solutions can find their way to wider 
audiences and markets (Feels 2002; Urban & von Hippel 1988). For instance, a 
company offering a service for shared car usage today can serve as an agent for 
change for the society tomorrow. 

In this article, we describe how the use of backcasting scenarios was extended 
from infrastructural analysis to depicting future lifestyles and changes in social 
structures. The normative goal used in defining these scenarios is sustainable society, 
where annual per capita material consumption has reached a level that is estimated 
to be globally sustainable. By defining our goal through figures on material 
consumption, our approach on sustainable society and sustainable lifestyles thus 
expands the scope of low-carbon society to cover a wider range of ”planetary 
boundaries” – such as biodiversity loss, depletion of phosphate stock and 
acidification of oceans (Rockström et al 2009). 

The paper is structured as follows: Section 2 briefly summarises key research 
developments as regards the future of sustainable lifestyles, their potential role in a 
transition towards sustainable society, and backcasting scenarios as a method. In 
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Section 3, a scenario approach implemented in a European Commission funded 
research project called SPREAD - Sustainable lifestyles 2050 is described and 
analysed. In Section 4, the four scenarios are deeply introduced through scenario 
narratives and triggers that bring about change to sustainable lifestyles. Finally, 
Section 5 discusses the relevance of the backcasting approach as regards research on 
sustainable lifestyles and mainstreaming of practices (policies, R&D, 
entrepreneurship, and civic activities) that support the adoption of sustainable 
lifestyle patterns. 
 
2. Lifestyles approach to sustainable futures 

2.1 Making lifestyle-level transitions to sustainable society  

The questions “what are sustainable lifestyles” and “what could sustainable lifestyles 
in look like in the future” have their origins in the wider discussion on sustainable 
development. In this discourse, sustainable lifestyles constitute a fairly new concept. 
It was first introduced at the United Nations Commission on Sustainable 
Development (CSD) conference in 2004 (CSD 2004).  

There are three distinct focal points that have dominated the agenda of 
sustainable development in the past decades: cleaner production (e.g. end-of-pipe 
pollution control), the question for local action and participation, and sustainable 
consumption (Wangel 2011). Concentrating solely on the production side of 
sustainable development overlooks the fact that our consumption levels have 
multiplied six-fold since the 1960’s and consequently form a significant part of the 
current environmental burden (Backhaus et al 2013). Similarly, it would be unrealistic 
to limit the analysis of people’s behaviour to consumption as it is well known that 
behaviour is a result of a complex mix of different values, attitudes, surrounding 
infrastructures, and other factors (DEFRA 2013). While each angle towards 
sustainable development provides a fruitful starting point, the need for a 
comprehensive approach linking the different focal points has become evident.  

In recent years, sustainable lifestyle choices have become increasingly relevant 
and accessible options for European consumers thanks to a rise in localised social 
innovation experiments, an improved supply of eco-efficient goods and services, and 
increased coverage of sustainability issues in the media raising awareness in the 
public debate. In public discourse on lifestyle choices, “sustainable lifestyles” often 
refers to the patterns of action and consumption used by people to affiliate and 
differentiate themselves from others (Backhaus et al 2013).  
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However, the formation of sustainable lifestyles cannot be studied merely as 
something resulting from choices by individuals and groups. Lifestyles are a 
combination of choices and habits embedded and shaped by our surroundings and 
context, be they social, cultural, technological, political, economical, or institutional. 
Also, the ways everyday human behaviour and lifestyles translate into environmental 
stress are complex (Backhaus et al 2013). Hence what is needed is understanding of 
the interplay between individual choices and larger macro-level changes (in 
technology, infrastructure, policy, economic structures and culture).  

How to approach sustainable lifestyles from the viewpoint of transitions to a low-
carbon, sustainable society? How would the future of sustainable lifestyles differ 
from a future of lifestyles in general? As for society-wide level of greenhouse gas 
emissions, it is possible to set indicative targets for long-term decrease of lifestyle-
based environmental stress. Total material consumption (TMC) offers a good tool 
for setting yardsticks to this transition (Bringezu 2009). In the EU, TMC per 
inhabitant is currently 40–50 tonnes per year, whereas a sustainable level of natural 
resource use would amount to a maximum of approximately 10 tonnes per capita a 
year. This estimation takes into account an equal global distribution of natural 
resources and aims to ensure healthy ecosystems for future generations. Based on 
Bringezu (2009) and Lettenmeier et al. (2012), the sustainable level of natural 
resource use for private household activities lies between 6 to 8 tonnes per person 
in a year. 

2.2 Motivating discourse on lifestyles: Multilevel perspective of socio-
technical change 

What is the significance of depicting lifestyle change if the goal is to understand 
society-wide transition to sustainable society? Is it just a side note of a wider shift, 
something that is merely a result of changes in politics, technology, and economy? 
If so, wouldn’t it suffice to simply construct scenarios about the transition to a 
sustainable society and assume lifestyle changes to emerge following the macro-level 
change? Can a study focusing on the future of sustainable lifestyles help understand 
some key aspects or causal processes of transition that would otherwise be left poorly 
understood? 

The answer to the questions above depends on the theoretical framework chosen 
for understanding how changes in our societies emerge and transform. Multilevel 
Perspective (MLP) of socio-technical change (Urban & von Hippel 1988) is a model 
behind two sustainability management tools introduced in the 1990’s and 2000’s. 
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The concepts of strategic niche management (SNM) and transition management 
were created to understand how more sustainable patterns evolve, i.e. how new 
technologies are used to create a more sustainable society. These concepts were 
developed and introduced by several different technological innovation scholars (see 
more: Bijker et al 1987; Raven 2005; Elzen et al 1996; Kemp et al 1998; Rotmans et 
al 2001; Schot et al 1994). 

MLP is based on three analytical levels and analysing interacting processes within 
and between these levels: niches (radical innovations), socio-technical regimes, and 
exogenous socio-technical landscapes (Geels 2011, p.26). 

 

 

Figure 1.  Transition theory on how sustainable lifestyles spread (Demos Helsinki 2012a: Based on 
Geels 2002). 

Regime level changes happen when a large number of people or groups experiment 
with products, services, behaviour, or technologies that differ from the mainstream 
in a volume that has an impact on markets or policies. Landscape level changes are 
achieved when they are visible in trends or common societal values (Geels 2002). 

Multilevel perspective is fruitful from the viewpoint of lifestyles because it refers 
to the process of deliberately managing niche formation processes through real-life 
experiments. The core idea in taking the multilevel perspective is that experiments 
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with new technologies and new socio-technical arrangements can stimulate 
processes of co-evolution. Lifestyle choices and niches are both regulated and 
affected through regime and landscape level structures as well as cultural codes. On 
the other hand, individual lifestyle choices can occasionally have an impact on the 
regime and landscape levels. Research on the future of sustainable lifestyles helps 
understand the dynamics between the different levels. 

Considering how studying can benefit forthcoming policies and business 
practices, exploring future transition towards sustainable society on the level of 
lifestyles and everyday practices (typically positioned on the niches level of MLP) 
makes sense for two reasons. First of all, to find out where scaling up current 
promising practices (both technological and lifestyle) might lead  lifestyles to. 
Secondly, for many innovations, especially with sustainability promise, market niches 
and user demand are not readily available because the innovations are not minor 
variations from the prevailing set of technologies, but differ radically from them. 
These new creative solutions that are currently unknown or unthinkable arise from 
the niche level. They represent radical novelties that face a mismatch as regards 
existing infrastructure, user practices, regulations, etc. Therefore it is highly 
important to explore how to match innovations with complementary measures that 
alter current policies and infrastructure. 

2.3. Making sense of long-term transitions: backcasting scenarios 

Backcasting scenarios is one of the methods that has emerged steadily over the 
course of the past decade within the field of futures studies, especially concerning 
the discussion on transitions towards sustainable socio-technical systems. Originally 
introduced to academic discussion through energy studies in late 1970’s and early 
1980’s, the idea of ‘backwards looking analysis gradually spread to cover topics such 
as sustainable transportation systems, companies’ sustainability-led strategies, and 
regional sustainability policies (Quist & Vergragt 2006).  

The most defining characteristic of backcasting is the normative approach to the 
future that it entails instead of a purely descriptive one. Constructing backcasting 
scenarios begins by defining criteria for desirable futures and only then building a 
feasible, logical path between states of the future and the present.  

Why select such a reverse and probably more complex approach than a standard 
forecasting one in which pathways to futures are built on current trends and demand 
patterns? Many authors have sought to define demand for backcasting scenarios 
through referring to historical circumstances in development of society and 
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emerging disruptions in that development (Dreborg 1996; Quist & Vergragt 2006). 
Backcasting is a relevant option in issues where the mainstream of forecasting studies 
indicate that long-term development leads to outcomes that have been widely 
recognised as undesirable (Höjer & Mattsson 2000). What backcasting scenarios 
offer are new options to be considered as reasonable, widening the rather narrow 
perception people often have on what could be possible and reasonable in the long-
term [e.g. Dreborg 1996; Höjer & Mattsson 2000).  

Typically scenarios focusing on technical systems are built to be target-oriented, 
focusing on normative, quantitatively defined goals and answering the question 
“what can change.” This approach can be contrasted with pathway-orientated 
backcasting and action-orientated backcasting. Pathway-orientated backcasting aims 
to bridge the gap between mere technical possibilities of today and actions of 
tomorrow, answering the question of “how change can take place” through 
identifying such non-technical triggering measures as planning processes, policies, 
taxes, and behavioural change. However, in action-orientated backcasting “what” 
and “how” are being complemented by focusing on answers to the question “who 
could make the change happen” through identifying actors and stakeholders, either 
from a list of predetermined actors or through a more exploratory approach. The 
question of ‘who’ has been addressed less frequently. (Wangel 2011). 

This is no wonder acknowledging the history of backcasting in fields focused in 
planning and infrastructure. Within planning-led processes (energy systems, 
transport infrastructure, or regional spatial planning), the structure of agency in 
transition is typically thought to remain the same. Hence in many backcasting 
scenarios, social structures, possible changes in lifestyles, and the question of agency 
are often neglected or assumed to happen according to status quo. In these cases 
behaviours and lifestyles are thought to be guided by a simplistic and overly rational 
model of economic incentives and informational campaigns (Wangel 2011).  

Introduction of participatory backcasting in the early 2000’s complemented the 
earlier approach that had its foundations in technical systems and their planning 
practices. It moved the field of backcasting towards a socio-technical approach to 
sustainable development and lifestyles. By engaging different stakeholder groups in 
scenario work, participatory backcasting aims to bring about higher-order, value-
influencing learning among participants, thus implementing potential results of the 
scenario method on different societal levels, including that of everyday life (Quist & 
Vergragt 2006). 

Following a growing interest towards the lifestyle approach, there is a wide 
literature reporting backcasting studies on the future of sustainable production and 
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consumption patterns [see e.g. Wangel 2011; Quist & Vergragt 2006;  Carlsson-
Kanyama 2008: Giurco et al 2011; Gomi et al 2011; Eames & Egmose 2011; Svenfelt 
et al 2011; Vergragt & Brown 20017). However, reports on empirical cases are still 
few. Hence it is fair to say that a mature and solid theory of backcasting in which 
social structures would be included as objects of change (Wangel 2011) is still 
missing. 

In this article, an approach has been used that connects the lifestyle-level 
approach as a way to understand society-wide transitions following the idea of 
multilevel perspective to societal change. This has been accomplished by using 
backcasting methodology that connects normative goals to actions that shape the 
future towards the set aims. 

3. Depicting the future of sustainable lifestyles  

The project SPREAD Sustainable Lifestyles 20504 was one the first research projects 
ever that approached the transition towards sustainable society from the perspective 
of a variety of different lifestyles instead of focusing merely on the future of a single 
consumption category (e.g. food, housing, consumer goods, or transportation). One 
of the main outcomes of the project was a set of four alternative scenarios on how 
lifestyles and societies in Europe could evolve by 2050, assuming that the target of 
not exceeding the Planetary Boundaries would be attained. The scenarios are based 
on research work done by Finnish think tank Demos Helsinki. The scenarios were 
built using the backcasting approach and adopting the multilevel perspective to 
societal change (as presented in the previous section). The normative goals along 
with the lifestyle-level approach enabled an actor and action based model for the 
scenario work. 

3.1. Methodology: the scenario process 

In the previous phase of the SPREAD project, the research consortium collected a 
vast number of niche level sustainable lifestyle bits that already exist in different parts 

 
4  The SPREAD project, funded as part of the European Commission’s Framework Programme 7 was 
coordinated by the UNEP/Wuppertal Institute Collaborating Centre for Sustainable Consumption 
and Production in Germany, and conducted together with 9 partners (Ashoka; Demos Helsinki; 
Ecoinstitut Barcelona; Energy research Centre of the Netherlands; EuroHealthNet; Politecnico di 
Milano; Regional Environmental Center for CEE countries; The International Institute 
Environmental Economics at Lund University; The Northern Alliance for Sustainability) in 2010-
2012. (See www.sustainable-lifestyles.eu). 
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of Europe. The most potential lifestyle bits were called promising practices. The 
mainstreaming potential of these practices were analysed using Geels’ transition 
theory that describes multi-level and multi-stakeholder change processes (Geels 
2002, p. 1261). This desk study was followed by a disaggregative policy Delphi survey 
(Kuusi 1999) for a crosscutting group of relevant stakeholders and experts to support 
the definition of the scenario framework and the landscapes.  

Based on the Delphi survey and our analysis of earlier research [see e.g. Börjeson 
et al 2006: Svenfelt 2011; Kuusi 1999) on how to distinct the scenarios from each 
other, two critical variables or uncertainties to be combined to produce four 
alternative future landscapes were defined. By combining the two uncertainties into 
one 2x2 matrix, the scenario quadrants were created through the Shell/GBN method 
(Lundsgaarde 2008; Wack 1985). These were elaborated into four alternative future 
landscapes, which formed the basis for our work in the backcasting workshop. 

The backcasting workshop gathered 54 participants from 16 countries, 
representing stakeholder groups from start-up businesses, governments, and 
multinational companies to NGOs, researchers, entrepreneurs, designers, and 
independent policy experts. The workshop participants defined four alternative 
scenario narratives and pathways to more sustainable lifestyles in Europe between 
2012 and 2050. Starting with the alternative future landscapes created in advance (see 
chapter 4.1), participants “counted backwards” from the 2050 to today. Each group 
was challenged to co-create the pathways to their alternative future where sustainable 
8 000 kg lifestyles are societal norms. 

To qualify the scenario stories and to collect additional assumptions and 
arguments for each scenario, a second Delphi survey was conducted based on 
participants’ fields of expertise. Furthermore, to add the views of citizens from 
across Europe to the process, the scenario drafts were further discussed and 
evaluated through five participatory iFuture workshops of the SPREAD project 
(Demos Helsinki 2012b). This was all done to make sure that the scenarios represent 
the ideas of a vast number of different people with different societal and 
geographical perspectives. 

3.2. Scenario landscapes 

As explained in Chapter 3.1, the four scenarios of the SPREAD project are built 
around a combination of major uncertainties that define the landscapes of 2050. The 
two critical uncertainties defining the scenarios are the source of technological 
innovations (y-axis) and a society’s governing principle (x-axis).  
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The sources of technological innovations are divided into pandemic or endemic 
groups. In the pandemic end of the axis there are a few globally dominant 
technologies for any task or human need. Dominant technologies for building, 
transportation, energy production, and communication exist everywhere because of 
benefits provided by their great scalability.  

Endemic sources of technologies refer to locally driven innovation systems. 
Tools, infrastructures, and solutions are born and grown locally: technologies emerge 
out of local conditions, resources, and peculiarities. The corpus of global science and 
technology is wide, yet applications are highly local. The economy is driven by 
efficiency and innovations gained through thinking and acting locally. 

The governing principle of the society is defined to be either meritocratic or 
human-centred. A meritocratic society circles around professional skills. The most 
commercially valuable professional skills are the engines of the economy. Division 
of labour is at its extreme. Rewards of working long hours and harnessing one’s most 
valuable skills at economically most productive contexts are significant.   

A human-centric society pivots around widening the use of human capital in all 
its forms. Both civic and public use of skills is valued. Everyone has something 
valuable to give or to do, and everyone is allowed to contribute to society through 
multiple roles in life (as good citizens, family members, neighbours, and 
professionals). There is some division of labour, but self-improvement through 
leisure is highly appreciated. 

3.3. Ingredients of scenario paths 

Typically, scenarios constructed around critical uncertainties with a potential of 
defining the macro-level structures and the cultural landscape of society are 
presented through scenario narratives that focus on depicting political and 
technological changes. These narratives on societal macro structures can be 
complemented with “a-day-in-life” type of illustrating stories that translate the 
scenario into practices, events and settings of everyday life. 

 



 

175 

 

Figure 2.  Example of the SPREAD scenarios’ timelines: a part of ‘Local Loops’ scenario (Demos 
Helsinki 2012a). 

Since the goal of SPREAD scenarios was to elaborate the potential role of changing 
lifestyles in the transition to sustainable society, the scenario narratives had to be 
built in a way that would emphasise the role of lifestyle innovations and everyday life 
as parts of a broader change in society and its structures. The solution was to present 
each scenario as a timeline that brings together both macro-level political, 
technological, and social events that reflect the impact of the major drivers specific 
to each scenario, and “bits of lifestyles” exemplifying how changing societal 
structures shape everyday life and how new lifestyle innovations appear in society. 
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Part of 
scenario 

No. of  
occurrences 

Purpose Method 

Landscapes 4 
 

 

 

 

 

Timelines 

  

 

Macro  
drivers 

 

 

 

Macro  
Narrative 
Events 

160 
 

 

Bits of  
lifestyles 

87 

 

 

Lifestyle  
innovations 

44 
 

 

Lifestyle  
triggers 

  

 

Table 1.  Summary of elements in scenario backcasts. 
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The following chapter focuses on describing all four scenarios based on how these 
scenarios depict lifestyle-level changes. Usually, lifestyles are seen as a result of the 
macro-level drivers so that macro scale driving forces translate to different lifestyles 
depending on the socio-cultural context. However, when taking lifestyles as the key 
focus of backcasting, it becomes apparent that macro drivers and lifestyles form a 
system where they can impact each other: top-down view of macro structures 
imposing a change on lifestyles and the bottom-up view of lifestyles accelerating 
macro-level changes. 

 

Figure 3.  Example of SPREAD scenarios’ lifestyle innovations from ‘Empathetic Communities’ 
scenario (Demos Helsinki 2012a). 

Both the macro drivers and the lifestyle triggers describe mainstreaming processes 
of certain practices. The role of macro drivers is well known amongst futures studies 
scholars. Lifestyle triggers, however, require further explanation. For each scenario, 
we chose lifestyle triggers that could be crucial in mainstreaming niche practices into 
everyday lifestyles. These lifestyle triggers illustrate what could be significant enough 
on the lifestyle level to speed up the macro-drivers. These triggers serve as potential 
leverage points for bringing lifestyles into the mainstream. 
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It is worth noticing that these four scenarios don’t fully depict human motivations 
and possible interactions, but instead serve as a ground to understand certain 
pathways and motivations based on chosen drivers. A more thorough description 
on human motivation and society-level drivers can be found on the original scenario 
work (Demos Helsinki 2012a) 
 
4. The four scenario narratives 

4.1 Singular Super Champions 

In Singular Super Champions people have to pay substantially more for many of the 
necessities and luxuries than now. Rising energy prices drive urbanisation, which 
leads to people needing less resources for mobility. The economic imperative of 
resource efficiency breathes new life into entrepreneurship, new business models, 
and people experiment with various aspects of sustainable living at home.  

Global data and knowledge flow have opened the world. People gain real time 
access to detailed data on their own behaviour and science provides increasing 
amounts of information regarding healthy and sustainable alternatives. Sustainability 
is accomplished through changes in behaviour patterns and consumption practices 
along with technological innovations. 

Everyone has access to basic education, learning, and knowledge. Leisure time is 
spent on learning and education that is self-centred yet pragmatic. The most affluent 
people, The Singular Super Champions, make investments in themselves through 
studying new skills, both for professional improvement and to become champions 
of their individual lifestyle. 

There are four significant drivers that shape the development towards Singular 
Super Champions: EU level green new deal that aims to drive economic growth 
across Europe, transparency of ecological and economic costs, internalization of 
these costs into prices, technological development that enables upcycling of waste 
into resource, and emphasis on continuous development of personal and 
professional skills.  

The six lifestyle triggers in the Singular Super Champions scenario combine 
strong policies and measures and open data with rising price of key resources. 

1. Transparent product data allows people to understand the environmental cost 
of personal consumer choices and overall lifestyle. In 2050 comparing the 
sustainability of choices of food, housing, mobility, and consumer goods is as 
easy as comparing prices was in 2012.  
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2. People prefer short commuting distances, well-serviced neighbourhoods, and a 
better access to public space, because road pricing and the overall rise of 
transportation costs change housing preferences.  

3. Improved design of public spaces and flats draws people to densely populated 
areas. People are willing to trade off a spacious dwelling for the status and 
comfort provided by a flat in a central location.   

4. New dietary alternatives emerge from a combination of rising food prices and 
increased health consciousness. Media, primary education, and catering 
companies help environmentally rational diets become a mainstream lifestyle 
option. 

5. Apps for personal informatics, educational software, and a diversified 
educational service sector become attractive and influence people’s spending. 
As a result, there is less desire for material goods, as more people have excellent 
skills in making rational choices.    

6. New upcycling approaches to consumer goods have changed product lifecycles. 
Material goods are sold with an additional deposit on their material resources. 

4.2 Governing the Commons 

Governing the Commons is a scenario where people live their lives extensively in 
the digital reality that helps them break free from many cultural constraints and 
eventually reach sustainability. Ubiquitous computing enables people to use 
resources in smart ways and, at the same time, redirects the focus of attention from 
material consumption and their physical surroundings to interaction in the digital 
realm. People abandon many institutions of the 20th century, liberate themselves in 
order to lead more meaningful lives and engage in new forms of collaboration.  

The scenario is based on pandemic technology and a human-centric society. 
Pandemic technology enables instant feedback loops of how people interact, which 
accelerate rapid sharing of knowledge. New layers of virtual reality and ubiquitous 
technologies shape the lives of people in this scenario. New ways of belonging to 
communities exist. Instead of one job and expertise attached to that, people have 
diverse skills and roles appreciated by the surrounding community. 

The four significant drivers that shape the development towards Governing the 
Commons are: mainstreaming of 3D printers to the mass market, ubiquitous 
technology and virtual realm becoming parts of peoples’ identities, flexible notion of 
work, and wikidemocracy that connects people to join shared causes in formation of 
new highly participative system of governance. 
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The five lifestyle triggers in the Governing the Commons scenario are based on 
fast technological development. Especially big data collected from users is one of 
the key sources of innovation. 

1. 1.Smart mobility services change the way people plan their time and how they 
combine routes and modes of transport. These services help to optimise public 
transportation use and enable the development of vehicle and ride sharing 
schemes. 

2. Ubiquitous technologies give rise to a new ecosystem of peer-to-peer services 
that are available for people whenever they need or want them. All appliances 
and buildings are equipped with the technology to advice users on energy smart 
use and maintenance requirements.  

3. A new generation of virtual reality and online communities becomes popular, 
which means a decrease in need for large living spaces, furniture, and even 
foodstuffs. 

4. The scale up of 3D-printing changes the way people seek self-actualisation. 
Consuming goods designed and made by someone else no longer express one’s 
identity and style well enough.  

5. Online networks built on a shared interest in lifestyle issues enable people to 
realise their potential and to constitute themselves as groups with political 
power. 

4.3 Local Loops 

Local Loops is a scenario in which a radical energy crisis forces societies to 
fundamentally re-evaluate the foundations of their wellbeing. Energy and resource 
systems are increasingly seen through “Local Loops,” i.e. local and regional 
production cycles. The emphasis of many businesses and professions turns to user-
centred design that produces smart and creative local adaptations. Work has a special 
value, partly because local value chains are very visible. A flourishing service sector 
within the loops helps people to outsource everyday routines such as cooking or 
doing laundry, which in turn releases time for collaboration. 

People spend most of their time in working hubs and collaborating with their 
guild peers. Therefore less space is needed for homes than in 2012. Most home 
appliances are shared amongst neighbours and located in shared spaces. There is no 
need to leave one’s neighbourhood often as people live near their work, family, and 
peers. Cycling routes and walking lanes are in good condition and are built around 
the best possible scenery to meet multiple user needs. 
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Tourist destinations have increased in number and provide desirable recreational 
value such as local biodiversity reserves or farms producing favourite food products. 

The significant drivers shaping the development towards the Local Loops 
scenario are: realisation of peak oil as a significant game-changer through soaring 
energy prices, rediscovery of local resources and resource loops as a basis of self-
sufficiency, an appreciation of local cultures and traditions, and a shift towards guild-
based economy and emphasis on craftsmanship that encourages engagement, 
motivation, and purpose of work. 

The six lifestyle triggers in the Local Loops scenario connect the ‘local turn’ and 
the new notion of working to appreciation of services and peer-living. 

1. Extremely high energy and food prices persuade people to focus on local 
and secure alternatives. 

2. Tight workplace and neighbourhood-based communities enable and 
encourage people to share spaces and equipment. The need for living space 
is reduced.  

3. People live close to their guild peers. Ample service options mean minimal 
need to commute outside the neighbourhood.  

4. People prefer appliances, furniture, and clothes to be sold as services. 
Maintenance and adaptation services are improved and they significantly 
prolong product lifecycles. 

5. Consumers can no longer make mistakes: policies built on scientifically 
backed environmental and health objectives eliminate bad choices. 

6. People eat out more. Better food services ensure a healthy diet, adjust 
portions to optimal size, eliminate food waste, and help people focus on 
their work and social life. 

 

4.4 Empathetic Communities 

Empathetic Communities is a scenario where Western societies have faced a crisis 
they had long dreaded. The global economy as we now know it fails, followed by a 
paralysis of nation states and their political decision-making structures. When both 
the economy and national politics were in a state of paralysis, people started 
organising ”Plan B” solutions on local and regional levels. When food and energy 
become ridiculously expensive, new solutions start to emerge. New types of 
technological and social collaboration and innovation emerged and helped people 
reform political decision-making and workplace practices. 
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During an era of high unemployment, many people started to explore new and 
alternative ways to improve living conditions for themselves and their peers. 
Hundreds of experiments with local energy and food production, energy retrofitting, 
and different types of peer-to-peer services provision started to take place all over 
Europe. Daily practices and lifestyles are formed strongly around collective activities 
and sharing. People understand courtyards, streets, and different types of shared 
indoor spaces as something that is in their shared possession and active use. Streets 
and roads are either transformed to farming land or adjusted to support healthy 
mobility, such as cycling and walking. Urban farming spreads everywhere. 

The Empathetic Communities scenario is based on a development of four 
drivers: an economic system breakdown that leads to energy and food scarcity, 
empathy-based peer-to-peer networking as a new solution for structural problems, 
public-private-people model stepping up to build new welfare, and an emphasis on 
community-oriented urban planning that supports a village model in cities. 

Empathetic Communities lifestyle triggers: The five lifestyle triggers in the 
Empathetic Communities scenario combine high prices of resources and a strong 
do-it-together attitude. 

1. Do-it-yourself (DIY) farming, energy production, and retrofitting solutions gain 
popularity among many of the unemployed. 

2. New local partnerships empower people to shape their neighbourhood to better 
facilitate self sufficiency in food and energy production and in different forms of 
communal consumption (shared use of tools, appliances, and spaces). 

3. Health ceases to be an individual issue and becomes a communal one. People practice 
preventive health care in workplaces and neighbourhoods. 

4. New tools and services for interior design make people think about their homes in 
new ways. The functionality and flexibility of homes are features that people in 2050 
are able to compare as easily as people used to compare living space in 2012.  

5. A reduction in food, living space, consumer expenditure, travel, and other leisure time 
activities is compensated for by the richness of social life. 

5. Conclusions 

In this article, we have applied backcasting scenarios to depict alternative futures of 
sustainable lifestyles. The approach to write and communicate futures in scenarios 
has been experimental: scenarios combine narratives on macro-level political and 
technological changes with “bits of lifestyles” and lifestyle innovations. Also, special 
attention was paid to the dynamics between macro-drivers and everyday practices.  
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Therefore, critical lifestyle triggers and gatekeepers with potential to unlock 
behaviour change to sustainable lifestyles were named and described in the four 
scenarios. With these additions, backcasting scenarios can serve as a meaningful 
methodology in illustrating and describing how lifestyle changes could happen and 
how change in lifestyles can accelerate transitions towards sustainable societies that 
can keep their level of environmental stress within planetary boundaries.  

Normatively defined ecological resource constraints for societal development can 
easily be interpreted as a reason for decline in the quality of everyday life: less choice 
or a return towards societies and lifestyles resembling those of the early 20th century. 

However, it can be assumed that different varieties of demand by different types 
of people and groups still exist. In other words, new constraints of supply bring 
about new behavioural patterns and social structures, as suggested by Wangel (2011). 
These might include innovations in collaborative consumption, i.e. business and 
consumption models based on sharing goods among a pool of consumers. 

One of the outcomes of the scenario process was that sustainable lifestyles or 
societies can be achieved with different social structures and technological 
frameworks. By describing lifestyles through future scenarios constructed through 
backcasting methodology, it is possible to illustrate that sustainable lifestyles are 
feasible in various different societal models and macro-level environments. 

Instead of understanding the transition towards sustainable societies to limit 
lifestyle diversity, lifestyle backcasting enables us to identify and potentially empower 
new actors and more diverse lifestyles. We can be fairly certain that we are unable to 
identify, describe, and empower all the stakeholders that are significant in the 
formation of sustainable futures (and yet such future remains necessary and critical). 
Hence the introduction of alternatives in lifestyles remains a significant method in 
allowing as many actors as possible to see their own current choices as parts of a 
wider change. This enables them to empower themselves as potential stakeholders 
in the formation of sustainable futures.  

Due to the difficulty of completely covering all key actors, we suggest a new 
approach to be considered – emancipatory backcasting – that aims not to identify 
but to non-omit key actors and to empower key actors to understand their role in 
the formation of sustainable futures. This connection from promising experiments 
and contemporary everyday choices to a global view on change towards more 
sustainable structures could possess potential to empower people to participate in 
further experimenting with and mainstreaming sustainable lifestyle patterns.  

Consequently, communicational quality of scenarios increases with attempts to 
depict lifestyles. Visual scenarios that depict lifestyle level choices and events enable 
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better understanding on how current emerging practices are linked to mainstreaming 
sustainable lifestyles. Also, through richly communicated scenarios, it is possible to 
empower different actors to the significance of lifestyle choices.  

We suggest that the transition to sustainable society requires interplay between 
the evolution of emerging lifestyle practices and infrastructure (both physical and 
institutional) that either enable or restrict sustainable behavioural patterns. Further 
research is required to understand how new lifestyle experiments serve as leverage 
points for the renewal of infrastructure. On the other hand, the renewal of 
infrastructure can serve as a leverage point for mainstreaming lifestyle practices.  
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ABSTRACT 

The need for new forward-looking tools in urban planning is immense: new 
functional relations and structures are now stretching beyond our capacity to 
'rationally' capture modern metropolitan spaces (Neuman & Hull 2009). At the same 
time, cities struggle to find tools to help manage their long-term transition towards 
a low-carbon, resource-smart economy.   

In 2006–2007, the municipalities in the Helsinki metropolitan region organised 
an international competition for ideas titled “Greater Helsinki Vision 2050.” It drew 
a good number of entries in the competition stage and later helped bring together 
the awarded participants with local planning professionals and citizens.  

This paper explores the process behind the vision-making exercise and evaluates 
its success in providing new tools for the long-term transition to a low-carbon, 
resource-smart Helsinki metropolitan region. The theoretical framework used in this 
paper is 'incrementalism with perspective' (Ganser, Siebel & Sieverts 1993) and its 
ideas on using long-term visions in the integration and coordination of incremental 
activities in various institutions. We perceive the backcasting scenario method 
(Dreborg 1996) as a tool for implementing this approach and hence interpret the 
case example’s results through the framework of this method.   

The Greater Helsinki Vision 2050 competition was an example of a vision-
oriented planning process that provided new tools for bringing the ‘unmanageable’ 
metropolitan region within the scope of the manageable. The backcasting approach 
was deployed as a tool for emancipating stakeholders to imagine alternative futures 
for metropolitan spaces.  

The backcasting scenario method should be considered a viable tool when 
managing vision-oriented planning processes: longer than usual time horizons help 
initiate strategic learning among stakeholders. However, in addition to civil servants, 
citizens and other stakeholders should be widely engaged in order to secure 
sustainable results. 

 
Keywords: Vision-oriented planning, Backcasting Scenarios, Metropolitan region, 
Incrementalism with Perspective, Strategic learning 

1. Introduction 

Metropolitan regions are the urban phenomenon of our age. The concentration of 
people and economic activities in large metropolitan settings, with new forms of 
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dynamism, can be seen around the world. This rapid metropolitan development 
presents unforeseen challenges for urban governance: the capacity to 'configure' 
metropolitan development is missing, and this capacity will most likely not be found 
in previous, especially city-based forms of urban governance (Ache 2011). 

This paper applies a framework of conceptual ideas and methods that address the 
challenges of metropolitan governance.  The main theoretical lens of 
‘incrementalism with perspective’ (Ganser, Siebel & Sieverts 1993) allows for a 'thick 
description’ (Geertz 1973) of the Greater Helsinki Vision 2050 ideas competition 
and its subsequent vision process. In addition, we analyse how vision-oriented 
processes can be reconfigured using the backcasting scenario method.  

We conclude that the greatest benefit from using the backcasting scenario 
method is that it aids strategic or higher order learning (Giddens 1984, Brown 2002, 
Quist et al 2011) by a variety of stakeholders and actors. It facilitates the formation 
of a visionary field that provides new tools for bringing previously unmanageable 
issues within the scope of the manageable, by increasing awareness of alternative 
future(s) and converting these alternatives into strategic opportunities, both at the 
individual level and at the level of stakeholder groups.  

2. Metropolitan Development beyond the Reach of Planning 

The ‘Metropolitan Millennium’ is here (UN Habitat, 2008). Looking at core 
indicators, a further concentration of people and businesses is visible in large urban 
settings, creating highly dynamic ‘metropolitan regions’ based on polycentric city 
agglomerations (Burdett & Sudjic, 2007; UN Habitat, 2009). With this development, 
Jean Gottman’s Megalopolis of the 1960s has turned into a global phenomenon 
(Gottman, 1961). In his time, Gottman spoke of a ‘megalopolis’ and had (fore)seen 
the dawn of a ‘new age’, not only in terms of a dominating urban form, but especially 
in terms of strategic thinking – the megalopolis being the cradle of innovative ideas 
that could solve the problems of modern society. Fifty years later, Edward Glaeser 
(2012) rehearses the claim in his book, Triumph of the City – How Our Greatest 
Invention Makes Us Richer, Smarter, Greener, Healthier, and Happier. Metropolitan 
regions embody the success factors of the global economy in the sense that it is in 
these places where competition for the best talent, the greatest investment flows, 
and the most disruptive innovations is fiercest. On the other hand they can be seen 
as 'islands floating in deserts' (Veltz 2004) or 'spiky structures in geography' (Florida 
2005), creating ruptures and difference, including greater divides inside that very 
same urban society (Fainstein, 2014). 
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This view, however, of an unleashed Prometheus and a city of ideas, referring to 
the original meaning of the megalopolis in Gottman’s writing, still faces one 
particular challenge: the development of creative new planning and management 
approaches (Ache 2013). The new functional relations and structures are stretching 
beyond our capacity to 'rationally' capture modern metropolitan spaces (Neuman & 
Hull 2009). Within a relational world (Taylor 2010) a new metropolitan governance 
defies the traditional structures of government that originate from the era of nation 
states (Alanen et al 2010). From the actor point of view, the metropolitan region is 
not merely a territorial form but a ‘transitional object’ that helps mediate between, 
on the one hand, the actor’s (internal) preferences and intentions, and on the other 
hand, challenges produced by the outside world (Ache 2011). 

Yet it is not only the new form of urban change in metropolitan development 
that poses great challenges to the prevailing methods and structures of urban 
governance. The global problem of climate change creates a need to radically 
transform physical structures and functions in all societies worldwide. The EU 
countries have agreed to cut their GHG emission by 80% by 2050 (European 
Commission 2011) and the same target has also been included in most European 
national policies. The large majority of GHG emissions can be attributed to urban 
areas, regardless of whether we take the production-based or the consumption-based 
allocation point of view on emissions (Nevens et al. 2013). A substantial number of 
cities in Europe and elsewhere have set measurable and time-bound targets for 
cutting their emissions to a level considerably lower than that of today.  

These radical emissions reduction levels (-80-95%) have lengthened the usual 
time horizon of the political debate and introduced future carbon intensity of 
technical and social systems as a relevant planning principle for cities (Neuvonen et 
al. 2014). Hence, the challenge goes far beyond an energy-carbon issue, covering 
such everyday-life territory as housing, mobility, and food as well as basic categories 
of society such as work, infrastructure, enterprise, and technology. If metropolitan 
regions are to be seen as the paramount catalysts for innovations and the global 
economy (as both Gottman and Glaeser suggest) it is quite evident that it is in 
metropolises where the dominant part of the new low/zero carbon neutral practices 
need to be created, tested, and introduced to the masses.  
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Figure 1. Helsinki on the map of Northern Europe (left) and map of the competition area and  
its 14 municipalities (right) (Jury, 2007). 

Meanwhile, most metropolitan regions in industrialised western societies are in a 
situation where the paths towards renewing the city and its structures are now 
restricted: the replacement rate of the existing building stock is low and extensive 
mega-projects usually face challenges such as lack of vacant spaces, narrow funding 
frames, and fragmented political support. Traditionally, forward-looking policies and 
progressive business initiatives have been characterised by top-down planning and 
visible lighthouse projects that have initiated change in various corners of society 
(Campbell 1996). In the post-modern, networked, neoliberal, slow-growth early-21st 
century European societies, however, these types of ‘great leaps’ are much more 
difficult to achieve. Hence the focus now is on shifting more towards change that 
happens incrementally, for instance via retrofitting projects or through stimulating 
the local economy to create new jobs in services.  

2.1 ’Incrementalism with Perspective’ 

These types of rigid and multiplying factors often make the future perspective rather 
short and even evoke a sense of immobility and friction. At the same time one thing 
is evident: “we can only manage if we can imagine” (Ache 2011). More specifically: 
we will not find tools to manage and govern metropolitan regions and create new 
forms of urban development in quantity and quality, unless we hone our capacity to 
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develop our visions and alternative futures together with a diverse group of peers, 
experts, and other stakeholders. The quality of the metropolitan region as a 
transitional object (Ache 2011) and as a 'soft space' (Allmendinger & Haughton 
2010) can be seen as a means of shifting focus away from the constraints of material 
reality (note that we do not suggest escapism here) and more towards its potential, 
embedded mainly in human capital, i.e. in the skills, motivations, and ambitions of 
people, and their capacity for collaboration. Hence we need to acknowledge some 
type of incremental mode of planning for post-industrial societies where an extensive 
built urban environment is already in place. 

One such proposed approach is ’incrementalism with perspective’, as practiced 
in relation to the International Building Exhibition Emscherpark in Germany during 
the 1990s (Hutter 2006, referring back to Braybrooke & Lindblom 1963; Ganser, 
Siebel & Sieverts 1993). The general concept operates with two basic principles, 
identifies a general framework that sketches out possible future development 
horizons, and experiments with new practices. The part relating to an incremental 
approach is an established position in planning theory since the 1960s; practices of 
stakeholder-focused planning approaches still apply this idea. However, the element 
of developing a perspective, which was not included in the original outline, creates 
tension within the concept and therefore also creative and propelling momentum. 
The perspective attempts to sketch out a development horizon.  

As such, incrementalism with perspective can be compared with current concepts 
as defined above for the transition management approach. The latter aims to provide 
governance tools for transformations that entail systemic innovations operating 
between different layers and sub-systems of culture, structures and practices 
(Loorbach & Rotmans 2010, Nevens et al 2013). Both approaches share the 
experimental aspects, which have been rather prominently visible for some years 
now under the name ‘urban labs’, not only in a transition context, but also in the 
form of living labs in technology and innovation contexts (OECD 2006). 

A particularly interesting aspect of incrementalism with perspective is of course 
the ‘perspective’ element, which in this paper is understood as being provided by a 
vision, an image of the future. More specifically, the vision is interpreted as a norm 
that is negotiated within an action arena constituted by institutional and other actors 
working on the vision process (Ache, 2011). In conceptual terms, we add here 
dimensions from the institutional analysis and development framework (Ostrom 
2005). That compares, again, with ideas of transition management, where the 
envisioning process sets up ’a governance niche’, the necessary time and space in 
which stakeholders can create and discuss new strategies and actions on a more 
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conceptual and holistic level without the usual barriers of planning practice, such as 
a strong command and control mode and a need to move immediately towards 
concrete outcomes (Nevens). The future image or vision is then composed of and 
complemented through incremental action by various institutions. Different types 
of experiments help stakeholders in connecting these alternatives with a broader 
narrative of the transition (Ibid). 

As can be seen, both conceptual ideas share similarities but also some differences. 
Ultimately, the issue at hand is to explore the complex interactions of stakeholders 
in an open action situation with unspecified rules, distributed responsibilities and 
distributed resources.  

How, then, can the tool of imagination bring something un-manageable, such as 
a relational metropolitan space, into the domain of management? Planning is and 
should be the ‘mobilisation of hope’ (Hillier & Healey 2008), and planners certainly 
have a ‘bias for hope’ (Friedmann 2002). In the current poly-centric (literal meaning) 
setting of societies with lots of distributed resources and responsibilities, a strong 
vision can give structure to hope and nudge people and actors to take a responsible 
step forward and re-interpret and re-adjust existing policies and practices (Ache 
2013). At the core of this process is strategic learning: a process by which actors 
understand the surrounding conditions and structures in a new light and 
subsequently begin to perceive new opportunities for path-dependency breaking 
action (Allmendinger 2009). Beyond increased awareness of alternative futures and 
strategic opportunities this type of higher order learning in a visioning process can 
initiate new collaboration among various stakeholders that can lead to further 
diffusion of the vision and its adoption as a guiding image of the future (Quist et al 
2011). 

2.2 Case: Greater Helsinki Vision 2050 

Helsinki is a smaller-sized metropolis (based on for example the OECD scale) that 
nevertheless shares many attributes with larger metropolises. The city is growing in 
population (there are currently 1.4 million inhabitants in the metropolitan region) 
and continues to consolidate its role as the engine of the Finnish economy while 
expanding beyond its old municipal governance structures. Urban sprawl, funding 
of big infrastructure investments, allocation of tax revenues among the 
municipalities, and the burden of sharing the costs of public services among these 
municipalities (as well as between the municipalities and the state), are all issues that 
contribute to Helsinki’s growing need of new planning and governance tools. 
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At the same time Helsinki is in fierce global competition with other metropolises 
for both the best talent and international investments. This means that the city needs 
to constantly hone its international brand and present itself as an inspiring and 
attractive world capital. In recent years Helsinki has gained plenty of positive 
publicity in international media: it is consistently ranked in the top five in lifestyle 
magazine Monocle’s Quality of Life Survey; in the top ten of The Economist’s Most 
Liveable Cities ranking, and again in the top ten of the world's most competitive 
cities list, compiled by IBM’s Global Location Trends report (Economist 2014, IBM 
2013, Monocle 2014). All of these rankings of course represent mere reflections of 
the so-called relational world: highly selective content marketing that is sponsored 
by the very cities and companies that are profiled on its pages. Additionally, Helsinki 
gained lot of attention in the international press during its year as World Design 
Capital in 2012. If nothing else, this media attention demonstrates that Helsinki is 
gaining a good international reputation as a metropolis – and that the symbolic value 
of Helsinki is of importance to its leaders.  

In 2006 the international ideas competition “Greater Helsinki Vision 2050” 
(GHV2050) was jointly announced by the region’s fourteen municipalities, in 
cooperation with the Ministry of Environment and the Finnish Association of 
Architects. The aim of GHV2050 was to create a joint vision for the sustainable 
development of land use, housing and transportation. The basic assumption of the 
brief was a rate of population growth similar to that of recent years, leading to an 
estimated total of 1.8 million inhabitants by 2050. At the same time the competition 
brief acknowledged the impact of global societal trends. The following changes and 
challenges were listed in the brief: climate change, strain on ecosystems, sufficiency 
of capital for future investments, changing structure of enterprises and industries, 
attractiveness of urban spaces, spaces that enhance wellbeing, tension between 
spaces of creativity and safety, places for tolerance and equality, and places that 
support the potential of every child. The brief also specifically addressed that 
Helsinki needs to build a stronger brand for itself and create stronger clusters of 
innovation that will help it succeed in global competition. (Jury 2007). 

Altogether 109 entries were submitted in 2007. Out of these, nine entries received 
awards, which were presented in December the same year. According to the jury 
protocol, the competition assignment proved difficult. Hence the spectrum of 
entries was broad and their emphases varied considerably (Ache 2011). 

 
3. Greater Helsinki Vision 2050 as a Case Study on Vision-Making and 

Backcasting 
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This article presents and discusses conceptual ideas on the vision-making processes 
used in GHV2050. It builds on the documentation of the GHV2050 process 
previously published in Ache (2011). The authors of the current article take this 
further by adding ‘incrementalism with perspective’ as an approach that could serve 
as a generic model on which to develop the governance of metropolitan regions. 
However, what is still needed are tools and methods through which imagination by 
individuals can be conjoined into a shared 'perspective' or 'vision'. Previously we 
have suggested such models as 'territorial response capacity' (Ache 2011), in which 
expertise, foresight, norms, and strategy have been chosen with one uniting interest, 
and 'emancipatory backcasting' (Neuvonen et al. 2014), which aims not to identify, 
but rather to include the key actors and to empower them with understanding of 
their respective roles in the formation of sustainable futures. Hence, in addition to 
the main idea of ‘incrementalism with perspective’, the “Greater Helsinki Vision 
2050” process will in this paper be analysed as an exercise of 'emancipatory 
backcasting'. 

3.1. Method: Backcasting Scenarios 

To facilitate the understanding of the underlying logic of society-wide 
transformations, such as the emergence of the low-carbon society in a metropolitan 
context, different types of future scenarios are used. Because the context of a 
transformation is defined by the long-term target (e.g. emissions level in 2030 or 
2050), the scenarios are usually constructed following the so-called backcasting 
approach: looking back from a future where a desired goal has been met and creating 
decisive steps and pathways from that vision back to the present day.  

Ever since its spreading to wider use in the 1990's, the term ’backcasting’ has 
referred both to a conceptual approach on backwards-looking analysis and to a more 
operational methodology (Robinson et al. 2011, Quist et al. 2011). Many authors 
have justified the need for this type of a normative scenario approach by referring 
to historical circumstances and emerging disruptions in that development (Quist & 
Vergrat 2006; Dreborg 1996). Backcasting is a relevant option when forecasting 
studies indicate that long-term developments seem to lead to undesirable outcomes 
(Höjer & Mattsson 2000). Backcasting scenarios allow for new options to be 
considered, thus widening the perception of what could be feasible and realistic in 
the long-term (e.g. Dreborg 1996; Höjer & Mattsson 2000; Neuvonen et al. 2014). 
Furthermore, backcasting exercises can bring about higher order learning at group 
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level that is often linked to an emergence of spin-off and follow-up activities (Quist 
et al. 2011). 

To this day, the majority of scenarios on urban futures focus on technical systems 
(e.g. large energy and transportation systems) and are by definition target-oriented, 
concentrating on normative, quantitatively-defined goals and answering the question 
“what can change.” This approach can be contrasted with ‘pathway-oriented 
backcasting’ and ‘action-oriented backcasting’. Pathway-oriented backcasting bridges 
the gap between the mere technical possibilities of today and the actions of 
tomorrow, answering the question “how can change take place?” In action-oriented 
backcasting, the “what” and the “how” are being complemented by exploring 
answers to the question “who could make the change happen”. This is done through 
identifying actors and stakeholders. (Wangel 2011). Emancipatory backcasting is an 
application of action-oriented backcasting that focuses on the perceptions and 
motivations of ‘gatekeeper stakeholders’. It aims to provide stakeholders with a 
deeper futures perspective on activities they themselves initiate and undertake. 
(Neuvonen et al. 2014).  

In emancipatory backcasting the transformation towards desirable futures is 
thought to require innovation spurts and greater engagement of the different 
stakeholders in society, as opposed to mere regulation and top-down control. In this 
sense it helps provide an understanding of cities and metropolitan regions as 
transitory, soft spaces. This is essentially the same goal as that of the ‘incrementalism 
with perspective’ approach: to provide tools for governance that carry out larger-
scale yet gradual changes in contexts where classic management or complete control 
is impossible. 

In previous studies impacts of similar, action-oriented backcasting experiments 
have been analysed by dividing the results into three categories: (1) network 
formation, (2) future visions, and (3) institutionalisation. These categories are derived 
from various network theories that aim to characterise the forms of relationships, 
learning and other types of influence among participants.  Network formation is 
analysed through variables of actors, activities and resources. The role of future 
visions is seen in the shape of ’guidance' and ’orientation'. Institutionalisation depicts 
institutions, practices and rules. (Quist et al. 2011). 

In the following sections of this paper, we describe the GHV2050 process in 
three stages: the competition entries, the contest’s follow-up process in 2008, and 
the post-follow-up process in 2009-2015. In what follows, we analyse the case of 
GHV2050 and look at its different stages with regard to how those stages 
exemplified the idea of  “incrementalism with perspective” and how it was 
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operationalised with the help of the backcasting approach, creating changes in 
network formation, emergence of a future vision and institutionalisation. All the 
while of course acknowledging the fact that the process was neither originally nor 
officially planned as an exercise in backcasting methodology. 

3.2 GHV2050 Competition Entries – formulating  futures 

The general focus of the GHV2050 competition entries was in depicting alternative 
futures for the Helsinki metropolitan region, its global status and overall 
competitiveness in the global economy. In more detail, the proposals looked at 
different models for regional spatial structure, proposed more sustainable transport 
and residential solutions, and explored new models of governance and cooperation 
(Ache 2011). 

The winning entry Emerald focused strongly on re-defining the ‘urban form’ for 
the metropolitan space. The team developed an urban program comprising of several 
layers from building programs to infrastructure systems to green spaces. Out of the 
three second-ranked contestants, Boundary Strips was concerned mainly with a new 
definition of the relationship between nature and urban fabric and the development 
of 'edges', Holistic Uniqueness on the conceptualisation of different functional urban 
spaces, and Towards City 2.0 tried to reach beyond the built form depicted the 
metropolis as a ‘social silicon valley’ (City 2.0) that creates a ‘super diversity’ and fully 
employs its citizens and their creative potential. (Ache 2011). 5 

Most entries addressed future megatrends and the most frequently mentioned 
factors were climate change, ageing population, rise of health and environmental 
awareness, ethical consumer behaviour, diversification and the individualisation of 
lifestyles, changes in the nature of paid employment, and increases in work-based 
mobility (Ache 2011). The proposals were often built around measures that would 
provide the metropolitan region with either new spatial or new governance 
structures (Ache 2011). Among these mentioned regional spatial structures was the 
so-called finger model (based on the Copenhagen example, see Miljöministeriet 
2007; Vejre, Primdahl & Brandt 2007), offshore extensions to the sea, and green 
corridors or 'islands' excluding parts of the land from building and thus securing 
ecosystem services.  

 
5 For detailed descriptions on the competition entries consult the jury report: 
http://www.safa.fi/document.php?DOC_ID=477&SEC=3b7e84702d5cd67f9d9cc253bb456b
30&SID=1#ghv_www_protocol_english.pdf 
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In order to secure the necessary implementation power for this kind of macro-
level planning, many proposals suggested that municipal borders be either 
completely removed or at least loosened through inter-municipal cooperation. A 
wide range of softer (information and negotiation) governance tools were proposed 
to complement these comprehensive administrative tools: various regional electronic 
databanks, guide books, and collaborative forums were suggested that would help 
promote activity, market the region, and facilitate planning.  

However, behind these rather traditional top-down tools, one could also see ideas 
on citizen participation, branding, and communications that would initiate new 
thinking, action, and shaping of identities among the residents and other 
stakeholders. Hence the entries gave rather detailed thought to the names and the 
general organisation of the different cooperative bodies, going as far as to rethink 
their logos. 

In interpreting all of this, it is quite evident that over the course of history large-
scale building projects and reforms on governance structures have served the 
purpose of communicating messages to the people on the direction of change. Thus 
the idea of casting a perspective with the intention of engaging stakeholders into 
future-oriented action has been present before. If not necessarily in the direct sense 
of creating a 'soft space', that would initiate imagination (Allmendinger & Haughton 
2010), then at least in the sense of producing a platform for 'hard space', showing 
the way for the rest of the activities. 

3.3 The Follow-up Process  

A follow-up project was launched after the competition. It was set up thanks to a 
suggestion by the jury: the jury did not follow the classic decision of identifying just 
one winner but instead invited all of the winning proposals to work together on an 
integrated vision. What followed was a process that could in itself be called 
backcasting: it (1) set a horizon of desirable alternative futures in the form of 
competition entries, (2) offered ingredients for constructing the necessary steps 
towards those futures (in the form of separate ideas identified from the competition 
works), and (3) engaged stakeholders of the metropolitan region to envision 
alternative processes towards those futures and ultimately to formulate one 
‘integrated vision’.  

The main part of this follow-up process took place within thirteen months from 
the end of the competition. The process consisted of a deeper analysis on the 
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winning entries, a workshop with experts, and open communication with the public 
(Ache 2011.). 

At the start of the follow-up process, the research team – consisting of the 
winning team’s representatives, one of the three second-place teams, and a group of 
university researchers – analysed and restructured the elements in the competition 
works. More than 250 different ‘ideas’ were identified. Further, the research team 
identified synergies between these ideas: solutions that would provide potential 
answers to the great societal challenges already visible today. These ideas and 
thematic 'ideas flocks' formed the material for a series of workshops, in which city 
officials, the nine prize-winning teams, other planning experts, and citizens together 
evaluated the proposals in light of current economic, social, and pending 
environmental challenges (Helsingin seutu 2050 ; Ache 2011). 

By far the biggest of these workshops was the expert workshop for city officials, 
prize-winning teams, and other regional planning experts. This workshop was 
supposed to elaborate on the elements for a regional vision and strategy, using the 
selection of ideas as a starting point. The session was initiated with a role-play session 
in which the participants were asked to adopt the point of view of a fictional future 
metropolitan citizen and evaluate the idea from that position. Based on the resulting 
descriptions the experts then assessed the ideas from their main professional role. 

In the second part of the workshop, participants had to ‘evaluate’ the ideas in the 
context of future challenges, and based on this, discuss the elements of and solutions 
to an integrated vision. The future challenges were formulated in the following way: 
facing a multicultural society, finding a new work-life balance, heading towards a 
low-carbon society, confronting the multiplication of lifestyles and values, improving 
the quality of the environment, and strengthening global competitiveness. The 
workshop resulted in initial evaluations on how the ideas could provide solutions to 
the listed challenges, and in addition to that, created generic evaluation criteria for 
the solutions of the same challenges.  

How should one then understand this process from our chosen vantage point of 
'incrementalism with perspective' and 'backcasting'? The workshop and its role-play 
intended to immerse the experts in the desirable future, and thus enable them to 
examine from a future point of view the criteria and conditions under which that 
vision could be realised. Positioning them back to their expert roles and evaluating 
the same ideas again from that old standpoint was a way to create awareness on the 
necessary and sufficient elements needed to create the pathways between the years 
2007 and 2050. This is essentially the desired effect of backcasting scenarios: 
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widening the horizon of the possible and providing enhanced understanding on the 
time-scales of development. 

The workshop can thus be considered in some respects as a ‘learning event’. It 
achieved a mutual confirmation of ideals for desired situations. On the other hand, 
the workshop also included elements of ‘un-learning’, which is equally important as 
Neuman and Hull (2009) remind us. In planning, un-learning is often about breaking 
well-known paths, escaping mentally from one’s ‘path dependency’ (Ache 2011). It 
is the realisation that the future is not determined, but rather a result of (political) 
choices based on values (Robinson 1988). The workshop enabled the experts to 
question with each other whether widely-accepted solutions from past decades (for 
instance, the prioritisation of low-rise buildings in the densification of residential 
areas) would still be relevant in the future. As a group process taking place in a peer 
group of professionals, it can be seen as resulting in higher order learning that 
potentially paved the way for further steps of the vision process (see 3.4) (Brown et 
al. 2003, Quist et al. 2001). 

The expert workshop was complemented by three shorter, open workshops for 
citizens as well as online discussion. These activities too were based on the idea of 
assessing the ideas extracted from the competition entries. The vision material and 
the ideas with the most potential were compiled together into a final report, which 
provided ingredients and acted as basis (like the title of report "Näkökulmia 
seutuvisioon" - "View-points to a regional vision" suggests) for the continuation of 
the vision process. The report also utilised the backcasting approach: it presented 
the highlighted potential key implementation activities with a number of ideas from 
the competition works in the form of a future timeline, thus building bridges 
between inspiring future visions and the more immediate and attainable steps. 

However, the follow-up process neither resulted nor was expected to result in a 
single vision statement that would be shared by the 14 municipalities in the Greater 
Helsinki Region. Instead it initiated a new network and a dialogue on the issues that 
the forthcoming vision should tackle, thus expanding the scope of the visionary field. 
The report of the process was sent to and received by the Land-Use, Housing and 
Transport Collaboration Group of the 14 municipalities, but did not lead to any 
formal decisions. 
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3.4 The Post-Follow-Up Process 

The action arena initiated in the GHV2050 follow-up process finally gave rise to a 
number of initiatives that partly converged towards other processes of the visionary 
field. The GHV2050 process took place parallel to an existing context that included 
a substantial number of institutions and stakeholders. Between 2003 and 2011 the 
municipalities of the Helsinki metropolitan region in different constellations and 
different departments of the national government also worked on visions and 
strategies covering different sub-topics (economy and competitiveness; public 
service provision; traffic systems; land use; environment; governance and public 
participation). The different strategies, visions, expert networks and processes 
around them can be considered a ‘visionary field’ within which a co-evolution 
between different ideas could gradually emerge (Ache 2011).  

At the end of 2009 the municipalities agreed on a common vision for the region. 
The shared vision states that 

The Helsinki Region is a dynamic world-class centre for business and innovation. 
Its high-quality services, arts and science, creativity and adaptability promote the 
prosperity of its citizens and bring benefits to all of Finland. The Metropolitan Area 
is being developed as a unified region close to nature where it is good to live, learn, 
work and do business. The harmonious urban structure of the region is based on 
public transport; it is versatile in its operations as well as eco-efficient and low 
carbon. The compact core area is encircled by a network of distinctive centres. 
(Helsingin seudun yhteistyökokous 2009). 

This vision states rather obvious and commonly held views on the strengths and 
desirable directions of development for any European metropolis. Hence the 
GHV2050 did not result in an outcome that would make it stand out from all the 
other city and metropolitan visions in the world. Yet the vision has indeed provided 
a steady platform for formalising (and potentially also institutionalising) the 
structures of cooperation. One piece of evidence of this is that the 14 municipalities 
have adopted a shared brand, calling themselves the 'Helsinki Region' (omitting the 
word 'Greater'). There is now also a website for the Helsinki Region that serves both 
as a service database for citizens and as an information channel for regional 
cooperation (Helsinki region 2016). 
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Figure 2.  This is the Helsinki region 2050 – A road map to the better city. 
Examples of short-term and long-term actions. Many of them based on the ideas of 
competition”. A future timeline presenting the implementation activities for 2008–2050 
as envisioned in the GHV2050 follow-up process, from the report Helsingin seutu 
2050. 

However, the vision and the brand built around it were just one of the many 
components of the Greater Helsinki Region process towards new forms of 
metropolitan governance. After the follow-up process in 2008, the 14 municipalities 
of the Helsinki Region have produced the first iterations of a joint process for their 
strategic planning. There are three parallel planning processes currently running in 
the municipalities of the Helsinki Region: one on land-use, another on housing and 
a third on transportation. The shared land-use agreement for the Helsinki Region 
was approved by the 14 municipalities and the national government in June 2016. 
Its implementation time frame is until 2025, with generic frames for urban and 
regional structures running until 2050. The emphasis of this work is in assessing the 
impacts and prioritising the areas in which to build. (Helsingin 
Maankäyttösuunitelma 2014).   

With regard to housing, the previous agreed goal among the municipalities was 
to build 12500 new flats annually. This target has been updated in the joint housing 
strategy, completed in 2015. 
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The regional transportation system plan has a longer history, dating back to the 
pre-GHV2050 era. The new transportation system plan was completed in 2015. 
(Helsingin seudun liikennejärjestelmäsuunnitelma 2015) 

Meanwhile the political debate both on the regional and on the national level has 
dealt with forming legally-authorised governance structures for the metropolitan 
region. In national politics, the reforming of municipal structures countrywide has 
been one of the biggest and most complex debates in recent years. None of the 
coalitions so far have been able to formulate clear suggestions on the needed reform. 

At the end of August 2014 the coalition presented a model that would have 
introduced a new layer of administration to the Helsinki metropolitan region. The 
model included a regional council that would be elected by popular vote but would 
not have the authority to collect taxes. This model received plenty of criticism from 
the municipalities involved, and with the general elections approaching in April 2015, 
the prime minister’s party decided to withdraw the proposal in February 2015. Hence 
it was left to the forthcoming coalition to decide whether the suggested model for 
deeper cooperation between the 14 municipalities would be reconsidered or if an 
alternative model would be developed in its place. 

To return to our point of departure, incrementalism with perspective and 
backcasting, we ask: are there any examples to be seen of the approach or the 
method? It is quite apparent that the processes have converged towards the standard 
arenas of regional governance, existing structures of land-use, and transportation 
planning. However, once the issues started to gradually move along the traditional 
path (land-use and transportation planning processes, reform and institutionalisation 
of regional governance structures) the more holistic and comprehensive approach 
on society-wide change took theback seat. In other words, the visionary field was 
first intentionally expanded both in terms of issues and participants, only to then be 
followed by a phase of convergence towards the traditional agenda and level of 
engagement. 

Yet the planning criteria (approved in April 2014), applied to both land-use and 
the transportation system plan, still retains a backcasting-like approach to long-term 
change. These criteria determine the plans to be presented in the form of a long-
term structural plan (reaching beyond 2050) as well as an implementation plan (up 
until 2025). It is also specified that there should be a vision for the solutions that are 
hoped to be reached by year 2040. (Helsingin seudun yhteistyökokous 2014) 

Previously the long-term vision had no formal status in the Finnish planning 
system, nor had it been stated that there should be several separate interim goals on 
the way towards this vision. In this respect we once again come across the idea of 
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setting a 'perspective' and backcasting, or tracing it gradually along the timeline 
towards the more immediate future, where concrete solutions can begin to be 
implemented. 

4. Visioning -  impact on planning process and visionary field  

Our argument emphasises the role of the vision as a communicative device, 
challenging and encouraging stakeholders to take on new responsibilities in 
advancing that envisioned and desired future. The central purpose of the vision is to 
collect and consider together the views of decision-makers, experts, and the general 
public on the future of the region, strengthening expert networks and thereby 
committing all those parties to the vision’s implementation. Communicating that 
vision and achieving buy-in for it from everyone is a long-term project and requires 
continuous dialogue and interaction with the public. 

In section 3.2 we presented three categories for analysing the influence of a 
vision-oriented backcasting scenario exercise. Looking at those dimensions, the 
GHV2050 process reveals similarities as it contributed to (1) network formation, 
that was mainly organised around working on (2) a future vision on different levels 
of abstraction, and with rather explicit goal of (3) institutionalising the collaboration 
in a new metropolitan governance for the Helsinki region. 

A substantial part of the GHV2050 process was focused on building the planning 
professionals’ ownership of the shared vision and its elements. In the follow-up 
workshop, the experts had the opportunity to explore those vision elements, 
extracted from the competition submissions, and to attempt to compose a shared 
vision based on them. It was a communicative approach that made an effort to grasp 
the central intentions of the experts and to critically validate the vision elements from 
their point of view (Ache 2011). This can be interpreted as a learning process within 
the peer group of participating professionals that brought their prevailing images of 
the future closer to each other’s. The further the (post-)process progressed, the more 
the competition entries came to be understood as new explorations into the built 
forms of the metropolis of the future. In this sense it can be argued that the vision 
had an ‘implicit’ or 'catalytic' effect on the governance of the Helsinki Region. It 
gathered and ignited a new network of like-minded civil servants around an 
innovative, shared agenda and shared images of the future. Perhaps this 'emergent 
agenda' (Mintzberg 1994) can sustain the processes in Helsinki Region’s long-term 
planning despite coming and going political impasses, thus making the process of 
metropolitan level planning more robust to political change. 
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When we compare these results with other similar reported cases (Quist et al 
2011) we can claim that stakeholder involvement was intense but focused strongly 
on a narrow group of experts whilst not paying very much attention on engaging the 
wider public. The work resulted in a single vision (something that is usually 
considered to enhance the stakeholders’ attachment to the vision) that was finally 
rather technical, if not uninspiring and therefore did not provide a tool that would 
help in embedding the shared goals in the stakeholder organisations. However, 
subsumed under the very generic vision formulation there are a number of long-
term goals that define the numerous sub-programs and strategies within the visionary 
field, listed in chapter 3.4 on the The Post-Follow-Up Process. Finally, 
institutionalisation has taken place while the vision process has initiated several 
(albeit loose) new governance entities (also mentioned in chapter 3.4) endorsed by 
the municipalities and the state. Yet these structures have not provided very 
substantial protection to the vision approved in 2009 and its function as a tool for 
regional governance seems marginal. However, within the same ’visionary field’ 
municipalities have agreed on a number of strategic goals on land-use and housing 
that have gradually replaced the original vision as symbols of their shared long-term 
imagination. 

A kind of ‘visionary field’ emanates from various institutions and actors – there 
has to be some kind of ownership and definition of the field in question. Therefore 
the resulting visions correspond at least partially to agreed functions and perform 
the specific tasks assigned to their respective institutions. Some of the agendas 
around the visions can be considered ‘free format’, stretching the existing 
administrative and political horizons. In this sense, an outward-looking vision 
exercise carries a learning function, not only on the level of individuals but also as 
joint learning among regional actors who share a new definition of the problems and 
solutions available (Brown et al 2003, Quist et al 2011) . In principle, we have no 
reason to assume a definitive limit on how long this learning process can last. Usually, 
though, the limiting factor is embedded in the implementation capabilities of the 
actors themselves: most of the resources in institutions are tied to old problems and 
thesis solutions, meaning that actors lack the resources to explore innovative 
solutions to emerging challenges (Auerswald 2012).  

5. Conclusion and questions for further research 

In this paper we assess the “Greater Helsinki Vision 2050” process from the point 
of view of the ‘incrementalism with perspective’ approach, and further, try to 
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interpret it as an example of backcasting. We analyse whether processes like the 
GHV2050 could be used as new tools for governance in metropolitan regions, and 
whether they could play a greater role in solving the wicked problems of the 
metropolises of tomorrow.  

Looking at the process through our conceptual framework of ‘incrementalism 
with perspective’, it seems that the GHV2050 in particular initiated a visionary field 
for the development of the metropolitan region. By using vision-making as a new 
planning process, the metropolitan space, as composed of fourteen in(ter)dependent 
but not jointly managed municipalities, came into the scope of the manageable. For 
the period of the ideas competition and especially the follow-up processes, a 
metropolitan action arena was created. GHV2050 started with the ’usual suspects’ 
and traditional institutions, but failed to integrate new ones.  Hence, the idea of a 
vision as a tool for bringing in new resources and stakeholders, that could create an 
augmented form of metropolitan governance and subsequently increase territorial 
response capacity, was not fully exploited in the process. 

Based on our observations, the vision making and backcasting approach was 
deployed in GHV2050 primarily as a tool for emancipating  existing key stakeholders 
(or the planning professionals from the 14 municipalities), allowing them to imagine 
alternative sustainable futures for their metropolitan spaces and to identify the 
essential steps needed to achieve those desirable goals. The process thus prepared 
them for the forthcoming macro-level changes in their operating environment. To 
this end it is an example of emancipatory backcasting (Neuvonen et al. 2014), or 
pathway-oriented backcasting (Wangel 2011). In other words it does not focus on 
mere technical possibilities, but aims to function more as a bridge towards future-
oriented action. Hence, what resulted from the process was strategic learning (Hay 
1995, cited in Allmendinger 2009), in which the actors involved re-interpreted their 
surrounding structures, consequently opening them up to new opportunities (and 
constrains) for action and potentially initiating new avenues for collaboration (Quist 
et al 2011).  

However, the element of strategic learning in the overall GHV2050 process 
would probably have been substantially stronger had there been a more ambitious 
and well-integrated method behind it. In particular, engaging citizens and other 
stakeholders in addition to civil servants needs to be mentioned here. Achieving this 
could have potentially resulted in wider action and greater impact reaching well 
beyond institutional structures.  

Finally, as the example also shows, the specific vision process under consideration 
was from its inception embedded in a wider field of vision and strategy-making 
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(Ache, 2011). Whereas the process itself aimed to be (and also succeeded as) a 
learning process, it also experienced a setback in its subsequent stages, which 
returned to classic formats and implementation processes. As has been shown, this 
reflects the power of existing institutional structures and inertias. There is an ongoing 
discussion on reforming these structures by merging the fourteen municipalities (and 
the entire region) into a single, new metropolitan organisation. In a way, a 
metropolitan action arena opened up but did not fully unfold. However, in our view 
the issue at hand is not to create a mere superstructure perpetuating an existing 
framework, but instead, to initiate more and deeper vision making processes, and 
with this unleashing – returning to Gottman's words – the ‘Prometheus’ and creating 
a metropolis of ideas. 
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ABSTRACT 
 

Carbon-neutral targets are a ‘new normative’ for cities and regions around the world.  
Such targets call for rapid system transformations, beyond the normal remit of 
urban-regional planning.  In response we propose a framework of theory and 
practice, in three parts: ‘trading zone’ concepts for collaborative planning; ‘scenario 
back-casting’ for longer horizons; and ‘synergistic thinking’ for systems 
transformation.  We demonstrate this with the carbon-neutral journey of Greater 
Manchester.  The results suggest the ‘new normative’ for cities and regions can be 
greatly facilitated by ‘synergistic scenario planning’, in theory and practice. 

 
Keywords: Back-casting; trading zone; boundary object; net-zero; carbon-neutral: 
collective intelligence; Greater Manchester 

 
INTRODUCTION 

“Transformative changes in transportation networks, energy systems, commercial 
centers, neighborhoods and even governance practices are essential to meeting the 
challenge of cutting greenhouse gas emissions at least 80% by 2050” (Carbon Neutral 
Cities Alliance 2016).  The imperative of cutting carbon emissions to ‘net-zero’ or 
‘neutrality’ in just one generation, calls for a rapid expansion in the scope of urban 
and regional planning. System level socio-technical transformations are needed in 
the energy, transport, industry and buildings sectors, far beyond the normal spatial 
or economic planning remit.  The transformation imperative constitutes the ’new 
normative’ for urban-regional planning – but as yet the implications are unclear and 
contested.  

The carbon neutral goal (also termed ‘net-zero’) is defined by the Carbon Neutral 
Cities Alliance (hereafter ‘CNCA’), as a city or region where the net greenhouse gas 
emissions ‘associated’ with that territory, are zero or less (Plastrik and Cleveland 
2019).  In technical terms this can be achieved, either by changing the energy mix 
(supply or demand) within the boundary, generating excess renewable energy 
(‘energy positive’): or by purchase or management of carbon offsets elsewhere.  The 
concept links to the Greenhouse Gas Reporting Protocol (2016), which includes 
Scope 1 emissions (within the boundary), Scope 2 emissions from electricity 
generated elsewhere, and Scope 3 emissions ‘embedded’ in goods and services.  In 
engineering terms the way forward seems quite feasible: decarbonize fuel sources 
and power generation on the supply side, increase efficiency on the demand side, 
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while managing land-use, waste and other greenhouse gas sources. But in reality each 
system and subsystem is complex and conflicted, a multi-level array of social, 
technical, economic and political challenges and uncertainties.   The different carbon 
neutrality options and emissions ‘scopes’, with typical agendas for urban-regional 
stakeholders, are summed up in Table 1. 
 

INSTITUTIONAL 
AGENDAS 

PUBLIC SECTOR 
POLICY & PLANNING 

PRIVATE SECTOR /  
PARTNERSHIP 

WIDER PUBLIC & CIVIC 
SOCIETY 

Carbon neutrality (a): 
via positive (exported) 
renewable energy  

Local energy resource 
planning  

Local energy resource 
planning  

Local energy resource 
planning  

Carbon neutrality (b)  
via carbon offsets / 
sequestration / other 

Incentives & standards for 
energy firms 

Incentives & standards for 
energy firms 

Incentives & standards for 
energy firms 

SCOPE 1: on-site 
direct emissions  

Building regulation &  
transport planning  

Building standards &  
transport technology  

Integrated urban form & 
infrastructure 

SCOPE 2:  indirect 
emissions via off-site 
electricity generation 

Building standards &  
transport technology  

Energy system quotas & 
incentives 

Energy system stewardship  

SCOPE 3:  indirect 
emissions via traded 
products & services 

Integrated urban form & 
infrastructure 

Public procurement, 
innovation incentives 

Supply chain & value chain 
stewardship  

Table 1. Carbon neutrality & urban-regional planning agendas (Source: 
authors, based on CNCA 2016 & Greenhouse Gas Protocol 2016) 

The implication is that the targets of the CNCA, C40, Covenant of Mayors and 
similar groups may be aspirational but problematic, lacking clear definitions and 
responsibilities (Bansard et al.2017).  Apparently simple de-carbonization programs 
have to engage with large complex infrastructures, macro-economic forces, real 
estate markets, sector supply chains, professional institutions, and lifestyle patterns.  
Meanwhile the ‘ghost at the table’, the ‘Scope 3’ indirect emissions from international 
trade, is a reality check on the direct carbon neutrality. For instance, the UK has now 
exported most of its former heavy industry, so its Scope 1-2 emissions show rapid 
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improvement, while its Scope 3 account shows rapid growth in imports with higher 
carbon intensities (Defra 2019).  

Moreover, it seems that policy is often ambiguous between a linear approach to 
‘problem solving’, and a more complex socio-technical systems transformation.  At 
the global level, the targets for emissions budgets, call for extremely challenging rates 
of change, estimated by some at 15% emissions reductions per year (Anderson 
2015).  At the local level, many cities around the UK and EU are (as of 2019) 
declaring ‘climate emergencies’, where aspirations are strong, but local powers and 
resources are weak.  Most carbon studies focus on energy technology and economics, 
and tend to assume that policy levers can be pulled, or that coordination can be 
achieved.  Some look more systematically at the policy challenges, for instance the 
Association for Conservation of Energy (Guertler and Rosenow 2016), but, as yet, 
few address the scale of transformation needed.  

Aims, scope and methods 

In that context, this paper aims firstly to contribute on the theoretical-
methodological side, with a framework which can help both practitioners and 
academics to respond to the ‘new normative’.  Secondly we aim to demonstrate this 
with a single case study, which allows some detail and reality-checking.   Thus, our 
theoretical-methodological contribution helps to map complex systems, and the 
opportunities of the ‘new normative’ transformation. Our practical contribution 
should help cities and regions to achieve carbon neutral targets, by means of a 
rational and transparent approach to system transformation, here titled ‘Synergistic 
Scenario Planning’ (hereafter ‘SSP’).   

The case material has been gathered through a long series of collaborative 
research-policy projects (see policy references in the next section).  Documentary 
evidence from stakeholder dialogue was used for methodological development, in 
three main phases.  Firstly, the Sustainable City Region program (1993-2000) 
developed an urban metabolism / integrated policy model (Ravetz 2000).  More 
detailed resource modelling and supply / value chain analysis then followed (Ravetz 
2006 & 2010).  A third phase (2010-2020) explored the cognitive side of policy 
learning, socio-technical transition, urban-regional foresight and collective 
intelligence (Ravetz and Miles 2016: Ravetz 2020).  Meanwhile the three main 
components of the SSP framework have been developed over some years by each 
co-author, and the combination is presented here for the first time. 
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With that in mind, the paper is set out in six parts.  Following this introduction 
is a brief review of ‘debates and tensions’ in the literature around the new normative 
challenge.  A third section outlines the case study of Greater Manchester (GM) and 
its many phases  of climate / carbon policy.  The central section then sets out the 
SSP framework in three main parts: futurity, alignment and transformation.  The 
fifth section applies the framework to the case study for insight on both problems 
and forward opportunities.  Finally, we highlight some implications for theory and 
practice on urban-regional futures, to help on the journey towards the ‘new 
normative’.   

CARBON-NEUTRAL PLANNING: A LANDSCAPE OF TENSIONS 

Here we sketch some topical debates and tensions in the field, as context to the SSP 
framework detailed in the next section.   In summary, the SSP framework contains 
three key dimensions: futurity and the practice of scenario planning, alignment of 
wider communities of interest, and transformation or structural socio-technical 
change.  This conceptual 3D space then locates around it, three key debates and 
conceptual tensions, as pictured in Figure 1: ‘institutional tension’, ‘experimental 
tension’, and ‘systemic tension’.  

 
Institutional tension? Territorial planning versus systemic 

The perennial tension of spatial / territorial planning versus non-territorial political 
economy, comes to a carbon neutral head – should the unit of analysis and 
governance be cities and regions, or global supply chains and corporations?   Many 
critique idealized models of strategic planning that bypass institutional / political 
realities: and this is highlighted by carbon neutral goals, which shift from rigid 
statutory frameworks with outdated zoning tools, towards networked ‘soft’ space 
governance (Steele & Ruming 2012; van den Broeck 2013; Mäntysalo et al. 2019a)   
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Figure 1. Synergistic scenario planning: framework & tensions 

As Newman has noted, existing forms of strategic planning are “not just a 
convenient contrast to the ideal form… but the origin and residue of previous 
institutional designs that generate constraints and forms of path dependence” 
(Newman 2008, p. 1374). Where carbon neutral policy calls for both a legalistic 
spatial planning, alongside an entrepreneurial approach to supply chains and 
technologies – the coexistence of such parallel systems raises many ambiguities 
(Castan Broto & Bulkeley 2013).  The barriers to institutional change are then a major 
concern, even more so with headline carbon targets which highlight gaps and mis-
matches all around (Granqvist & Mäntysalo 2020).  While ‘soft space’ approaches 
raise both opportunities and ambiguities (Allmendinger & Haughton 2010; Bäcklund 
et al. 2018; Mäntysalo et al. 2015), new concepts of collaborative ‘co-governance’ 
with hybrid organizations are equally relevant to the carbon neutral agenda (Ravetz 
2020, 225-237: Johanson and Vakkuri 2018).  

Experimental tension? between innovation and vested interests  

A second tension arises between the goals of transition / transformation, and the 
realities of incumbent institutions.  Luque-Ayala et al (2018) suggest that traditional 
forms of urban-regional policy are not (yet) capable of the structural changes implied 
by carbon neutrality.  With the focus on networked infrastructure (energy, transport, 
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construction supply chains etc), transitions in such large and complex systems call 
for new forms of governance, with new forms of engagement of multiple 
stakeholders, through ‘triple helix’ or similar models of engagement (Bulkeley et al 
2013: Etzkowitz and Leydesdorff 2000).   

This opens up a wider agenda, one of complexity, emergence and collective 
learning in urban and regional analysis (Komninos 2015: Uyarra & Flanagan 2010).  
Looking beyond evolutionary thinking on path-dependencies and spillovers, co-
evolutionary thinking now explores ‘path-inter-dependencies’ and ‘transversalities’ 
(Cooke 2012), with ‘platforms for industrial interaction’ and wider public-private-
civic-academic ecosystems (Asheim 2018).   As for starting points, one is urban 
experimentation, as an enabler of institutional collaborations across the public-
private-civic divide (Luque-Ayala et al 2018). The ‘experimental city’ of small-scale 
Living Labs and embedded innovations, also highlights the granularity of change and 
transition in large complex systems (Evans et al.2015: Hodson et al.2019).  It also 
renews interest in learning for organizational change, now applied to strategic 
planning as ‘extended co-production’ (Argyris and Schön 1996: Albrechts 2012).  
Strategic or higher order learning can prepare and empower stakeholders for future-
oriented action (Neuvonen & Ache 2017; Quist et al.2011), and mobilization around 
strategic frames (Healey 2009).  However on the ground many tensions arise, where 
such experimental / learning zones are seen as risky or vulnerable to special interests, 
with open questions on the ‘transformative capacity’ of cities and regions (Wolfram 
2016).  

 

Systemic tension: transition planning versus crisis management? 

A third tension is on the mismatch between longer-term transition planning, and 
short-term crisis management (in this case, ‘climate emergency’). Transition theory 
and practice has also spawned a new approach to ‘system innovation’, not only in 
niche technologies or business models, but in the wider system architecture (OECD, 
2015; Schot and Steinmueller, 2018).  In reality this is the beginning of a dialogue, 
which for carbon neutral policy includes many stakeholders: finance, infrastructure, 
regulators, construction, labour, households, digital providers and public services, to 
name a few (Weber and Truffer 2017; Borrás and Edler, 2020). And while such 
engagement can look good on paper, the reality is often one of disconnected policy, 
market hurdles and split incentives, for example in housing retrofit (next section) 
(Webber et al 2015: Guertler and Rosenow 2016). A strategic response would aim to 
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enhance the ‘collective anticipatory intelligence’ via urban-regional foresight, but this 
faces a typical reality of under-resourced and dis-empowered local government 
(Ravetz and Miles 2016).   

Parallel thinking also comes up for the energy sector itself, with some similarity 
to SSP, which contrasts a linear problem-solving approach, to evolutionary 
innovation, to strategic systems transformation (Grubb et al.2015). But again, even 
the most simple carbon targets conceal a jungle of organizational conflicts (Lippert 
2012), and the gap grows between the nuances of planning theory (Watson 2008; 
Alexander 2020), and the urgency of the climate crisis (Cf. Phdungsilp 2011). The 
rapid emergence of Extinction Rebellion in 2019 is a stark reminder of the possible 
tipping points in global systems, with unquantifiable risks of catastrophic impacts on 
many cities and regions (Fischer et al. 2018).  

Overall, a picture emerges of many tensions in theory and in practice; between 
different transformation agendas, different future horizons, and different policy 
frames and institutions.  Some results on the ground are demonstrated by the ‘Long 
road to low-carbon’ case study which follows.  

A LONG ROAD TO LOW-CARBON: THE CASE OF GREATER 
MANCHESTER 

Greater Manchester (hereafter, ‘GM’) is the UK’s second city-region after London, 
a hub of investment and innovation, and a global destination for young people, 
culture and sport. It is also a sink of unemployment and deprivation, poor housing 
and low productivity, costing around £5 billion per year in net public expenditure. 
GM also considers itself a showcase for urban renewal and regeneration, devolution 
and public-private partnerships, and its climate / carbon targets are framed in that 
context. Several phases of strategic spatial planning have emerged in GM, in parallel 
with climate / carbon policy (Hodson et al.2018). This shows scenario planning in 
both ‘explicit’ forms (technical modelling and social deliberation on alternative 
futures): and more typically, ‘implicit’ forms, where scenario-type thinking is part of 
a wider policy process.  

Carbon as an environmental agenda 

Climate change and carbon awareness in GM emerged in 1992, and practical action 
took shape following the 1997 Kyoto protocols, building on evidence from the 
TCPA Sustainable City-Region project (Ravetz 2000). The UK then took the lead as 
the first nation with a mandatory carbon budget, in the Climate Change Act 2008 
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and the Low Carbon Transition Plan (DECC, 2009). In parallel, the (then) Regional 
Development Agencies each produced a climate change strategy to meet the new 
national target for 80% carbon reductions, with support from the ‘Regional 
Economy-Environment Input-Output’ scenario model (Ravetz 2010). Meanwhile 
the Manchester Independent Economic Review set up a city-region version of the 
global Stern Report, the GM ‘Mini-Stern’ (McKillop et al.2009).  With scenario 
modelling for the urban-regional economy and energy system, this report provided 
a long-lasting ‘boundary object’ (as defined in the next section), a common reference 
point between different sectors.   

However, progress was not straightforward. In 2008 a public referendum was 
held on a proposed Congestion Charge and public transport plan for the whole inner 
urban area, which aimed to contribute to the carbon targets (Sherriff 2013), and the 
scenario modelling showed a clear carbon benefit of 10-15 percent of all local 
transport emissions. However, the proposals were framed by a free-market 
opposition as an attack on civil liberties and low-income motorists, and after a heated 
campaign, the proposals were rejected by a large majority.  With growing uncertainty 
on the GM low carbon strategy in the face of public and media scepticism, the 2008 
financial crisis displaced much long term thinking, followed in 2010 by the coalition 
government, committed to cutting ‘red-tape’ and ‘rolling back’ the public sector.  The 
general effect was to keep carbon targets on the policy agenda, but to sideline most 
of the practical actions:  for  instance, both regional innovation clusters and the 
national Code for Sustainable Homes were abolished, with little to replace them.   

Meanwhile, the newly established GM Combined Authority (GMCA) set up an 
Environment Commission, later renamed the GM Low Carbon Hub, with a multi-
sector partnership (www.ontheplatform.org.uk).   The GM Climate Change Strategy 
(GMCA 2013) then aimed at a short term carbon reduction of 48% (1990-2020). 
With a range of scenario model results, the Strategy acknowledged that the ‘easy 
wins’ since 1990 had been made already, including the national shift from coal to gas 
for power generation, improvements in vehicle technology, and export of heavy 
industry to the developing world.   

Carbon as an economic agenda 

Meanwhile, the moves towards city-region devolution were gathering pace. Regional 
Development Agencies were replaced by a patchwork of Local Enterprise 
Partnerships: the ‘Northern Powerhouse’ was in many ways a re-branded inter-
regional strategy, and critiqued by some as a ‘Northern Poorhouse’ (Moran & 
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Williams 2016).   Shortly after, the ‘Devo-Manc’ experiment in devolution was set 
up in 2014, with enhanced powers including housing, transport, skills and 
infrastructure  (Haughton et al.2016).   In parallel, the GM Spatial Framework was 
launched in 2016, with three scenarios / options for growth, ranging from 152000 
to 336000 new dwellings over 20 years; in parallel was a modest target of 60% carbon 
reduction (1990-2035), but with few specific actions (GMCA 2015: Deas 2014).   

One headline policy was the national Green Deal, promoted as the ‘world leader’ 
for energy retrofit in housing, but on the ground a near total failure, GM being the 
only city which enrolled more than a few households (Webber et al.2015).  Currently 
the UK lacks any programs beyond the most basic (at the time of writing), for energy 
efficiency in housing or commercial buildings, or the fuel poverty which still afflicts 
15% of GM households.  

As for ‘explicit’ scenario planning and foresight, various methods were tried with 
mixed results. An interactive ‘sustainable eco-region’ model was tested with 
stakeholders (Ravetz 2010). The DECC ‘Pathways’ program put up an interactive 
online energy model, with stakeholder workshops to debate the implications 
(http://2050-calculator-tool.decc.gov.uk/#/guide).  Another strand came via the 
UK Foresight on Future of Cities, which in GM this demonstrated some advanced 
foresight methods (including a forerunner of ‘synergistic scenario planning’), to 
inform energy, transport and housing strategies. However at that time it seemed that 
exploration of the ‘future’ was over-shadowed by the ‘Devo-Manc’ agenda of the 
‘present’ (Ravetz & Miles 2016).  

Carbon as ‘Climate Emergency’  

Against a turbulent context, the incoming GM Mayor set up a Green Summit 2018 
which put new carbon targets at the centre of a new five-year Environment Plan 
(GMCA 2019).  The calculations were based on the energy /emissions model 
SCATTER (‘Setting City and Area Targets and Trajectories for Emission 
Reduction’), with detailed energy / carbon scenarios and priorities for action, backed 
up by sectoral studies such as ‘retrofit regeneration’ (UKGBC, 2017). The key graph 
at the top left (a) of Figure 2 shows that carbon neutrality is possible under Scenario 
4, but this is far more ambitious than current UK targets, being “on the boundaries 
of the application of current technologies … with unprecedented transformational 
change and extraordinary national financial investment”  (Kuriakose et al.2018).  

The carbon budgeting method translates global commitments and national multi-
year budgets, into tangible goals for the city-region (Anderson & Bows 2011). The 
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recommendations are for GM to make its ‘fair’ contribution, with immediate and 
drastic action for emissions reduction at 15% per year (and for aviation, to stabilize 
emissions by 2030 and then reduce to zero by 2075). However, the detailed action 
plans show many leaps of optimism, with for instance a proposed ‘retrofit 
accelerator’ innovation hub, or ‘national fiscal policies to be identified’. There is an 
over-arching sense of near-impossible aspiration, which fits with the GM self-image 
of bold innovation and creative action: and so the technical carbon targets are as 
pieces in a larger game or discourse, or as we explore below, boundary objects in a 
wider ‘trading zone’.. 
 
A SYNERGISTIC SCENARIO-PLANNING FRAMEWORK 

The GM story shows how the transformations of buildings, transport, industry, land-
use, energy and waste systems cross between sectors, challenge policy structures and 
change the power relations between stakeholders. It seems evident that new 
theoretical-methodological frameworks and practical tools are needed, (a) to 
understand the implications of the ‘new normative’, and (b) to apply this in practice.  

The analytical framework we propose addresses three key challenges: how to link 
future goals with present day actions, how to bring stakeholders into alignment, and 
how to look beyond problem-fixing towards system transformation. The first is 
about the ‘longer’ horizons of scenario planning which we link particularly to the 
back-casting approach. The second concerns  the ‘deeper / wider’ inter-connections 
between knowledge and value between different groups, and the alignment or 
coordination between them, drawing on the insights of boundary objects and trading 
zones. The third challenge concerns the ‘further’ agenda of system transformation, 
which we tackle with the synergistic approach. Interestingly, a current handbook on 
carbon neutral cities follows quite similar principles: i.e. innovation culture, 
ecological ‘abundance’, social ‘sharing’, and future-oriented adaptive governance 
(Plastrik and Cleveland 2019). In this section, we first introduce these three 
components, and then combine them into an integrated framework, with visual 
mapping methods shown in Figure 2, and the analytical fields in Table 2. 

Scenario planning and back-casting 

The simplicity of carbon targets and the possible complexity of responses, suggests 
the use of ‘scenario planning with back-casting’.  Such methods emerged in the 1970s 
for sustainability transitions such as food, energy, water and climate change (Quist 
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2007). Back-casting scenarios are formed by defining normative criteria for desirable 
futures (e.g. sustainable level of carbon emissions), and then building a feasible, 
rational pathway towards them (Börjeson et al.2006). In other words, back-casting 
(a) assumes a normative frame to the future, in addition to the descriptive, and (b) 
explores the human intentions and strategy to achieve the goals (Dreborg 1996).  

Carbon neutrality targets are an interesting case for scenario planning:  the more 
ambitious the target, the larger the ‘aspiration-reality gap’ that can undermine their 
credibility as practical policy tools.  In this context the overall purpose of normative 
back-casting scenarios is to expand the scope of future options, and thus find ways 
around gaps and barriers to systems change (Höjer & Mattsson 2000; Zegras & Rayle 
2012).   

Scenario planning in practice often utilizes the medium of narratives or stories, 
sharing ‘rich’ information in a simplified format (Harris 2016; Mäntysalo et al. 
2019b). Some examples from GM (next section) have resonance as stories, even 
where technical evidence may be lacking, for instance ‘Transition Towns’ or 
‘Incredible Edible’, (Figure 3, centre right d), using an ‘implicit’ scenario approach, 
which describes positive visions in contrast to ‘business as usual’ dystopias. 

Back-casting scenario methods have been applied in urban-regional planning in 
various ways, from generalized ‘visioning’ to specific policy development (e.g. 
Phdungsilp 2011; Viguié et al.2014). Most urban-regional plans are developed with 
a narrow range of demographic, traffic and economic forecasts and scenarios based 
on technical modelling (Chakraborty et al. 2011; Myers & Kitsuse 2000), leaving the 
transformative agenda to fuzzy aspirations such as ‘sustainable’, ‘smart’, or ‘livable’. 
Some cities and regions have followed the integrated foresight approach, where 
scenario studies are integrated to capacity building and road-mapping / strategy 
development (Ravetz and Miles 2016; Phaal et al.2007). Figure 2 at the top left (a) 
shows a narrow functional version of back-casting, while on the top right (b), there 
is a synergistic version with a wider and deeper scope. 
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Figure 2. Synergistic Scenario Planning: overview with visual mapping 

Boundary objects and trading zones 

The concept of ‘boundary object’ was coined by Star and Griesemer (1989), to 
explain the boundary-crossing capacities of coordinated action, involving multiple 
actors from different “social worlds”.  A simple carbon target can be considered a 
boundary object of a sort, but one with weak connections to the agencies and 
interests of its stakeholders; whereas an elaborated carbon strategy, which connects 
visions to actions, could be much stronger (e.g. carbon policy with specifics on urban 
greenspace or public transport). This suggests the role of multiple interconnected 
boundary objects, in a cognitive chain where the carbon object is connected to other 
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more tangible or ‘material’ objects, e.g. carbon policy / public transport / clean air 
/ quality of life. 

Such chains may then grow into locally or regionally grounded trading zones 
between many stakeholders, in which boundary objects can emerge (Galison 1997; 
2010). The concept of ‘trading zone’ refers to hybrid platforms where information 
and services are “traded” between different actors, with different problem framings 
or value systems, but where there is scope for alignment, by trading in boundary 
objects “enabled by the thinness of interpretation rather than the thickness of 
consensus” (Galison, 2010, p. 36).  Boundary objects and trading zones, and their 
implications for social learning and policy innovation have also been examined in 
the strategic planning context (e.g. Fuller 2006; Balducci & Mäntysalo 2013; 
Mäntysalo & Jarenko 2014).  Figure 2 centre left (c) shows a typical ‘nexus’ of climate 
policy syndromes, gaps, barriers or conflicts between the values and objectives of 
different domains. Meanwhile at centre right (d) are some typical inter-connecting 
synergies, agendas, narratives and discourses, linking between multiple domains of 
value and rationality.  

Synergistic thinking, methods and tools 

‘Synergistic’ methods and tools then bring together the ‘longer’ scenario perspective, 
and the ‘deeper / wider’ trading zone approach, to look ‘further’ beyond functional 
problem fixing towards system transformation (Ravetz 2015 and 2020). With a 
combination of visual thinking (Figure 2) and analytic matrices (Table 2), the method 
helps to map complex problems and explore forward pathways.  

A typical ‘functional’ scenario planning process is shown on the upper left (a) of 
Figure 2: the carbon scenario modelling outputs show a range of options from 
‘business as usual’ to ‘aspirational’. Intermediate options can be debated as a balance 
of risk, innovation, social change, policy effort and financial cost.  For example the 
IPCC reports and UNFCC protocols provide the aspiration of a “1.5 degree world”,  
with an agreed target for a “2 degree world”, which contrasts to current trend 
projections for a “3-4 degree world” (Tyndall Centre 2018).  

A more realistic picture shows on the upper right (b) of Figure 2: here the baseline 
axis includes for complex realities, and future scenarios are more about system-wide 
transformation, involving many stakeholders with many domains of value, summed 
up with the flexible menu known as ‘STEEPC’ (social, technological, economic, 
ecological, political, cultural) (Loveridge 2008).   As in the centre right (d), for system 
transformation the many actors will need to coordinate and collaborate, via supply 
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chains, markets, finance, regulations, skills, procurements and so on, within and 
between the various trading zones.  In each there is a process of collaborative value 
chain development, which rests on collective (‘co-‘) learning, co-creation or co-
production; i.e. the components of an overall collective intelligence for carbon 
policy, or a ‘collective carbon intelligence’.  Such intelligence can then work in 
different ‘modes’ of systems complexity (Ravetz 2015 & 2020): 

‘Mode-I’ or ‘linear’ complexity: functional energy / carbon systems, 
which can be framed as bounded problem-solving with ‘known knowns’.  
‘Mode-II’ or ‘evolutionary’ complexity, for adaptive / optimizing energy 
/ carbon markets or enterprises, framed as partially bounded problems 
of innovation or competition (Modes-I and II are shown together on the 
left sides of Figures 2 and 3).  
‘Mode-III’ or ‘co-evolutionary’ energy / carbon systems (shown on the 
right of Figures 2 and 3): framed as collective learning, thinking, co-
creating and co-production. 

Similar frameworks for co-evolutionary systems have emerged in various fields, such 
as energy / climate economics (Grubb et al.2015), organizational learning (Argyris 
and Schön 1996), and the widely shared aspiration for ‘new forms of government 
which are adaptive, responsive, participative and deliberative’ (Revi et al.2014).   

By comparing the concept mappings for Mode-II and Mode-III, we can explore 
the opportunities in the trading zone behind the single-issue carbon targets, for both 
value systems and for real stakeholders. On the lower left (e) of Figure 2, we see a 
typical set of stakeholders (‘actors’) in the energy / carbon system, with typical 
syndromes, gaps, barriers, split incentives, moral hazards or ‘lost in translation’, 
where the ‘new normative’ targets are difficult or impossible to achieve.  

A positive alternative then emerges on the lower right (f) of Figure 2, with many 
potential synergies and value-chain opportunities in various trading zones. For 
example, a low carbon supply-chain depends on synergy between finance, designers, 
builders, citizens and municipalities: or a low carbon finance model can work on the 
synergies between eco-stewardship, public procurement and green municipal bonds.  
Here the extended trading zones, shown in the centre right (d), enable stakeholders 
to make shared commitments or investments (economic, political, technological).  
Likewise, the boundary object concept helps to realize the practical applications of 
the carbon targets:  so that ‘carbon per unit of GVA’ is an environment-economic 
object for firms or sectors, or ‘carbon per household’ is a socio-environmental 
object, as in Table 2.  



 

229 

 
 

SYNERGISTIC TRANSFORMATION 
 

MODE-I  
LINEAR 

MODE-II  
EVOLUTIONARY 

MODE-III 
 CO-EVOLUTIONARY 

TARGETS /  
BOUNDARY 
OBJECTS 

(functional complexity) (emergent complexity) (deeper   
complexity) 

Low carbon 
overall targets  

e.g. CO2 total emissions CO2 as adaptive target CO2 footprint as proxy for 
global responsibility 

Low carbon 
economy  

CO2 /  GVA CO2 as market opportunity CO2 as proxy for economic 
transformation 

Low carbon 
society, etc 

CO2 / person or 
household 

CO2 as product / service 
(CO2 per unit of ‘benefit’) 

CO2 as proxy for social 
transformation 

SCENARIO PLANNING PROCESSES 

Systems  
(relational 
thinking)  

‘Known knowns’: 
material functional 
systems 

‘Unknown knowns’: 
incentives, enterprise 

‘Unknown unknowns’ with 
cognitive complexity  

Scenarios  
(divergent thinking) 

Tangible trends, 
projections, forecasts 

Evolutionary trends / 
scenarios 

Co-evolutionary 
transformation 

Synergies  
(emergent 
thinking)  

Functional problem 
solving 

Innovation & problem insight Societal co-creation & co-
design 

Strategies  
(convergent 
thinking) 

Specific actions / 
responses 

Entrepreneurial strategy & 
road-mapping 

Transformation via collective 
intelligence 

Table 2.  Synergistic scenario planning: a combined framework 

Overall, synergistic thinking can enable collaborative learning, thinking, co-creation 
and co-production, in other words, the components of a collective intelligence. It 
also helps to integrate scenario planning with the mapping of trading zones, often 
opaque and compromised in practice.  In response, the synergistic method helps to 
map and manage a more systematic cycle of knowledge flows and cognitive learning, 
linking present and future, with a process model for different modes of thinking, 
from 'relational to divergent, emergent and convergent’ (Ratcliffe & Krawczyk 2011).  
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Figure 3.  Synergistic Scenario Planning: the case of Greater Manchester. Sources: GMCA (2019);  
   Tyndall Centre (2018); Ravetz and Miles (2016) 

The synergistic cycle then includes four stages:  
Baselines – problems, challenges, and the underlying systems, in the 
present; (‘relational thinking’ which explores the trading zones with actor 
mapping);  
Scenarios – forces of change, uncertainty, and alternatives in the future;  
(‘divergent thinking’, centred on the back-casting process);  
Synergies – visions, opportunities, innovations and inter-connections, for 
the future;  (‘emergent thinking’, for transformation and the collective 
intelligence to enable it);  
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Strategies – pathways and road-mapping for action, which link the future 
back to the present; (‘convergent thinking’, and the strategic planning and 
management to implement it).  

Further detail on these stages is available as the ‘synergistic toolkit’ (Ravetz 2020).  

Towards a combined framework  

These three conceptual approaches (back-casting scenario planning, boundary 
objects and trading zones, and synergistic thinking) can then be combined into the 
SSP framework, summed up with a simple matrix as shown in Table 2:  

‘New normative’ carbon targets, elaborated into interconnected 
boundary objects and trading zone platforms;  
Back-casting scenario planning processes, linking future goals with 
present day actions;  
Systems transformation: with synergistic mapping from linear (Mode-I) 
and evolutionary (Mode-II), to co-evolutionary (Mode-III).   

The matrix analysis, in combination with visual thinking, can help to analyse a case 
such as GM, with typical gaps and mis-matches between problems, targets, pathways 
and solutions.  

APPLICATION TO THE CASE STUDY  

The case of GM shows how apparently simple carbon targets raise many challenges 
in the transformation of a major city-region.  Here we explore some of the nuances 
and implications, using the SSP approach, with both matrix and visual mapping 
techniques.  

From scenario planning to action planning  

The carbon scenario modelling from the SCATTER program forms the key diagram 
in the GM Environment Strategy (GMCA 2019), shown on the upper left (a) of 
Figure 3.  This shows a typical range from the ‘aspirational’ (targets for 1.5 degrees 
of global warming IF replicated around the world), the ‘desirable’ (rapid policy 
innovation, technology rollout and social change), the ‘probable’, with less ambitious 
change, and the ‘do nothing’ option which points towards a four degree rise.  Some 
key policy discourses are then interpolated from the Strategy and supporting 
documents, on the upper right (b) of Figure 3. Either economic growth continues 
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but with growing climate risks: or, global climate stability could result IF others do 
the same, but at risk of societal impacts, and so on.   

Looking more closely at the nexus of syndromes, many climate –skeptical 
patterns in GM surfaced around the 2008 Congestion Charge episode, and continue 
in various forms. Some, such as the ‘bonfire of regulations’ or ‘who needs experts’ 
are from national politicians, others are more apparent in popular media.  

In contrast is a mapping of a ‘connexus’ of synergies, in Figure 2 centre right (d), 
with key ‘trading zones’ in the Strategy (these are interpolated and not always 
explicit). We can track the ‘climate emergency’ rhetoric in the technical-environment 
trading zone, ‘green growth’ in the environment-economy zone, ‘sustainable 
consumption’ in the economy-society zone, and ‘livable city’ in the urban-
environment zone.  Each of these in various ways combines political discourses, 
lifestyle trends, media narratives or policy agendas: each also represents various 
shades of ambiguity or managed tension.   Mapping of underlying layers may reveal 
deeper assumptions or archetypes, such as ‘trust in policy-makers’ or ‘respect for 
science’ which are often contested in public life (Inayatullah 2018). The implication 
of such multi-layer mapping is that successful climate / carbon policy will focus on 
key trading zones, systematically shifting negative syndromes towards positive 
synergies, as identified in the right hand column of Table 3. 

Sector examples 

The housing energy retrofit agenda is very topical in GM, with its stock of older less 
efficient dwellings (Ravetz 2008). This is a challenge which appears technically 
simple and cost-effective, but where syndromes, gaps and barriers of every kind seem 
to block progress (Guertler and Rosenow 2016). The stakeholder / actor mapping, 
on the lower left (e) of Figure 2, shows many gaps, myopias, perverse incentives, 
‘moral hazards’, ‘landlord traps’ and other barriers around the table (Ravetz 2020).   

Learning from the failure of the national Green Deal program, as above, GM is 
developing a new policy model for a ‘retrofit accelerator’ (at the time of writing).  So, 
shown on the lower right (f) of Figure 3 is an alternative mapping of the same actors, 
now  co-creating new ‘synergies’ and value-chains, with various pathways to mobilize 
them.  The policy model looks for synergies between procurement and sector 
innovation, finance and home ownership, poverty alleviation and area regeneration, 
warm homes and public health benefits, retrofit and skills training, and so on 
(UKGBC 2017). Some pathways are focused on finance or technology, some more 
social and lifestyle-related, and others are more ethical and cultural.   Each of these 
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and more are currently debated in an ongoing program of forums, ‘listening events’, 
business breakfasts, citizens’ assemblies and online consultations, and then 
assembled into policies and road-maps.  

On the social and cultural side, Carbon Literacy is an award-winning program, 
born in GM and now working internationally, providing training in basic climate 
change knowledge, and capacity building for organizations and institutions 
(https://carbonliteracy.com/). Carbon Literacy works in the ‘baseline’ area of the 
matrix, to create a Mode-I type systems understanding, and also in the Mode-III 
‘synergy’ area, where it enables creative interactions between a wider circle of 
stakeholders. This program emerged from a previous venture of 2005-2009, 
‘Manchester is My Planet’, which asked organizations and individuals to make a 
‘pledge’ to reduce their emissions.   

On the sectoral supply chain agenda, green public procurement is in principle a 
good place to start a low carbon innovation ecosystem and supply chain 
transformation. However, the current reality in the UK is one of scarce funds and 
skills, low tolerance of risk, and fragmentation of local government and public 
services (Georghiou et al.2014). The boundary objects / targets on the right of the 
matrix help to identify the potential role and scope, not just as procurement of low 
carbon products which may be higher cost and risk, but as strategic leadership of a 
fast growing economic sector, in collaboration with other public bodies, with social 
co-learning all around .   

Green or low carbon finance is a complex and controversial agenda in the UK: 
the Green Investment Bank was reduced and sold off, and capital controls on local 
authorities restrict the scope of long term green finance (ING Bank 2015). However, 
in GM there are interesting developments under the heading of Natural Capital 
(ecosystems and their services), and the current Investment Plan aims to bring 
together ‘wider’ stakeholders, with ‘deeper’ layers of value, to collaborate on ‘further’ 
social-eco-business models, all in the zone of Mode-III thinking (Eftec et al.2019).  
Work is now in progress on specific low carbon policies as part of the national 
Transforming Cities Fund and Brownfield Fund. 

 
TARGETS /  
BOUNDARY OBJECTS 

MODE-I  
LINEAR 

MODE-II  
EVOLUTIONARY 

MODE-III 
 CO-EVOLUTIONARY 

Low Carbon targets: 
annual emissions / multi-
year budget / base year 
change  

e.g. CO2 direct 
emissions in tonnes 

CO2 as indicator of 
change & development  

Carbon neutral as civic 
responsibility, ethical 
stewardship 
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Low carbon economy: 
‘green growth’ / ‘circular 
economy’ / eco-business 

CO2 /  GVA 
indicators,  total or 
sectoral 

CO2 reduction as market 
opportunities, supply 
chain innovations 

Carbon neutral as 
economic & livelihood 
transformation  

Low carbon 
society:  ‘sustainable 
consumption’ / ‘clean 
inclusive growth’ 

CO2 / person, 
household,  

CO2 / pp for social 
incentives, peer pressure, 
performance benchmarks 

Carbon neutral as social 
& civic transformation  

Low carbon city:   
livable cities / accessible 
neighborhoods 

CO2 / community, 
town or other 
settlement 

CO2 / community for 
benchmarks, peer 
learning etc 

Carbon neutral as livable 
& healthy urban future  

PROCESSES 
   

Systems  GM data: 2.75 million 
persons: £56 bn 
GVA:  
10.3 mt CO2 per year 
(2019) 

‘CO2 economy’ / energy 
efficiency & low carbon 
transition in firms, 
sectors, markets 

Innovation on cognitive 
side, e.g. Carbon 
Literacy, pledges, 
extended CSR 

Scenarios ‘SCATTER’ model 
scenarios: BAU / 
policy push / 
1.50  outcome  

Some economic 
modelling, but lacking 
sector level scenarios.  

Transformation scenarios 
are implicit in political 
discourses 

Synergies  Current opportunities 
in ‘devolution’  

Incentives in efficiency, 
market opportunity, 
business model 
innovation 

Alternative ventures, e.g. 
‘Transition Towns’, 
‘Incredible Edible’, 
‘Beyond Carbon’ etc. 

Strategies 5-year strategies, 
technically correct but 
vulnerable to 
‘unforeseens’ 

Sector strategies 
dependent on firm / 
stakeholder / national 
government support 

Emerging models for 
‘accelerator’ or 
‘Collaboratorium’ (work in 
progress) 

Table 3. Greater Manchester case: ‘synergestic scenario planning’ analysis. 

 

 
Process analysis  

Overall, some key challenges and potentials of SSP for a carbon neutral GM, are 
summed in the matrix at Table 3. The ‘carbon targets’ here are framed as boundary 
objects linking different sectors and domains: economy-environment, socio-
economic, eco-technical, and so on. The ‘process’ views the scenario planning 
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methods in their context of the four-stage process model presented above, i.e. 
‘systems, scenarios, synergies and strategies’.  The table columns then show different 
levels of system complexity, from the Mode-I ‘functional’ and Mode-II evolutionary, 
to a Mode-III co-evolutionary transformation.  The experience in GM shows how 
policy typically puts up material carbon targets, supported by energy-emissions 
modelling in the background (functional Mode-I type thinking); and to achieve the 
targets relies on markets, innovations and incentives for other actors beyond its 
direct control (Mode-II thinking).  However, making such incentives work in reality 
calls for mutual learning and collaboration in a wider community, which then calls 
for new forms of ‘associative and deliberative’ governance (Mode-III thinking). 
There are also ongoing tensions between mainstream policy and a ‘wider’ range of 
actors who argue for ‘deeper’ economic or political transformation.  The synergistic 
process model also provides another perspective on current gaps in GM and any 
further potentials:  

Systems / baselines (‘relational thinking’): despite a multi-year program 
of evidence building there is no overall inventory and little wider 
understanding of the city-region carbon system or metabolism.  The 
Carbon Literacy program above has spread basic awareness, but this 
needs to multiply up into every sector at every level.  
Scenarios (‘divergent thinking’): there is some explicit scenario planning 
in the previous and current GM climate / carbon strategies: and various 
‘implicit’ scenario methods in the background to many policies: here the 
previous insights on ambiguities help to explain the viable scope of 
scenario planning (Mäntysalo and Grišakov 2017).  
Synergies ( ‘emergent thinking’): GM is clearly fertile ground for the co-
creation of synergies and innovations. However, there is critique of an 
inner circle of ‘usual suspects’ working in a neo-liberal framework, 
lacking an open ‘trading zone platform’ which could involve wider 
communities (Hendrick 2014).  And to accelerate the transformation up 
to 15% carbon reduction per year, the synergy formation process is even 
more critical, and the spaces / resources / skills more urgent.  
Strategies / pathways (with ‘convergent thinking’):  in principle the road-
mapping of actions (short, medium and long term), should follow 
logically from the synergy formation, and mobilize action from all 
stakeholders concerned. In practice nothing is simple: the public sector 
is under-funded and over-stretched, the business sector focused on 
survival or growth, and the academic sector often disconnected from 
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local needs. However, with an exceptional stakeholder community, GM 
continues to work on carbon neutral pathways. The policy agenda 
includes (at the time of writing) low carbon supply chain initiatives, 
energy up-skilling, micro-generation and carbon finance: public sector 
eco-stewardship and natural capital finance: next generation smart 
transport and waste systems.  Meanwhile, civil society is designing 
countless experiments, social innovations, living laboratories, Fab-labs, 
Carbon Coops, and similar spaces for collective learning, thinking, co-
creation and co-production.  

DISCUSSION: CHALLENGES & WAYS FORWARD 

Cities and regions around the world are planning their pathways towards climate 
neutrality and the ‘new normative’. But the chances of success are small, if they lack 
the most effective methods and tools, together with the theory behind them. In this 
paper, ‘synergistic scenario planning’ is proposed, both to understand the challenge 
of systems transformation, and to facilitate practical pathways towards it.  This final 
section sketches (a) the implications and transferability of the GM case study, and 
(b) the relation to broader planning debates. It then points to (c) beyond the state of 
the art, and (d) implications for urban-regional planning practice.  

Practical implications and transferability 

The GM case shows by experience, three key challenges for synergistic scenario 
planning: how to link future goals with present actions, how to bring stakeholders 
into alignment, and how to design a system transformation.  GM over 25 years has 
seen many versions of climate policy, scenario methods, and experiments in 
stakeholder alignment and capacity building. The goals of system transformation are 
often contentious, but arguably there is more awareness of the challenge now, than 
in previous decades.  

For transferability, the GM experience is in many ways typical of a post-industrial 
secondary city-region.  However, in contrast to others, GM sees ongoing 
experiments in devolution of powers (while the UK remains one of the most 
centralized of all developed nations).  The urban infrastructure of energy and 
transport is largely privatized, in terms set by national government, and so calls for 
special efforts for alignment and synergy at the city-region level. The growth agenda 
of GDP and urban expansion, as seen in many countries, in GM is quite constrained.  
Meanwhile there is a culture of active innovation in GM which is not easy to 
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replicate:  all the more reason for GM to lead the way, with its many experiments in 
deliberative democracy, action learning sets, citizens’ assemblies and crowd-sourced 
forums. 

Broader planning debates 

For our first challenge of ‘futurity’, strategic urban-regional planning has often been 
slow to adopt the principles and practices of scenario planning (Chakraborty et al. 
2011). Basic economic or population scenarios are often used for “vision 
documents” that serve multiple jurisdictions, and then the ‘central estimate’ is 
applied for technical land-use or economic policies; but such documents are often 
opaque and disconnected from the main policy process (Myers & Kitsuse, 2000).  In 
response, the scenario back-casting approach aims to be more explicit and 
transparent, in both technical modelling and participative envisioning.  Here the 
urban-regional scenarios are contested zones of vision, aspiration, imaginaries and 
discourses, ripe for deliberation and negotiation, asboundary objects themselves 
(Zegras & Rayle 2012).  Climate / carbon scenarios are particularly topical, 
combining simple headline targets with the complexities of responses.  

For the second challenge of ‘alignment’, the concepts of trading zones and 
boundary objects help with mapping a complex territory, to identify potential 
synergies between different actors (Mäntysalo et al. 2019b).   Some of the most 
crucial trading zones lie between future scenarios, physical maps/plans, and wider 
stakeholder engagement, but such links are often missing in practice (Petrov et al. 
2011), and this calls for skills and methods to enable such links (Freestone 2012).  
And for the wider urban-regional community, the principles of ‘collaborative co-
production’ can be more explicit and effective by the SSP approach (Healey 2009: 
Albrechts 2012).  

Thirdly, for the challenge of ‘system transformation’, SSP provides practical 
methods and tools.  It addresses the perceived gaps and common shortcomings, in 
exploring multiple futures, engaging diverse stakeholders, and in linking scenarios to 
practical strategic planning (Bartholomew, 2007; Zapata, 2015).   

For the ‘institutional tensions’ in section 2, of spatial versus economic planning, 
the mapping of trading zones may help to resolve and move forward. The 
‘experimental tensions’ may be addressed through the mapping of actors / 
stakeholders and their value chain opportunities: and for the ‘systemic tensions’ of 
transition versus crisis management, the mapping of co-evolutionary change helps 
to see the overlaps and differences.  
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Beyond state of the art?   

The ‘new normative’ points towards ‘beyond state of the art’ in planning for urban-
regional futures. The urban-regional as a unit of governance is under pressure from 
all sides: the political economy of (carbon-related) infrastructure is increasingly 
globalized, while many displaced communities are seeking a new kind of local 
identity and empowerment (Goodhart 2017).  More workplaces and social networks 
are global, while the physical impacts of climate change are stubbornly local. All this 
calls for a new generation of planning theory and practice, to rationalize and enable 
and mobilize, with longer time horizons, wider communities, deeper values, and 
further levels of transformation. The SSP proposed here is one contribution, which 
fits alongside other emerging initiatives, such as, bio-regional participative planning 
(Robinson et al.2012); stakeholder deliberation forums (Mulgan 2016); and ‘urban 
living labs’ for grassroots innovation (Evans et al.2017).  All this suggests an update 
of the current communicative paradigm of planning theory, responding to the 
implications of the new normative, with new insights on co-evolutionary ’Mode III’ 
governance for system transformation.  

Implications for urban-regional planning  

This paper proposes the SSP concepts and tools for carbon-neutral planning: 
meanwhile the mainstream continues in very different situations around the world, 
calling for comparative research on the international context of carbon-neutral cities 
and regions. Many of the CNCA members (Melbourne, London, Stockholm etc), it 
seems, are affluent well-organized metropolitan areas, resting on a post-colonial 
legacy, and highly dependent on global trade, technology and finance.  Vancouver 
for one prides itself on its Zero Emission Building Plan, electric vehicles and 
reforestation of its hinterland, all building on abundant hydroelectric power 
resources. However just over its city boundary are other municipalities in the wider 
metropolis, which are (at the time of writing) set on a trajectory of intensive fossil-
fuel mobility and globalized consumption (Robinson et al.2012).  

Meanwhile, there is a sense of urgency and looming catastrophe. Many cities and 
regions set off on a ‘climate emergency’ with high aspirations and simple carbon 
targets, then find themselves entangled in energy economics, infrastructure renewal, 
real estate markets, fossil-fuel lobbies, supply chain inertia and, not least, public 
resistance. There is an urgent need for a new generation of ‘future-proof’ urban-
regional planning to respond, for which the SSP aims to contribute.  This paper takes 
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a first step on that journey, with a mapping of the challenges, review of a major case 
study, outline of the Synergistic Scenario Planning approach, and wider implications . 
We aim for this to stimulate further advances in theory, and urgently needed practice, 
for the ‘New Normative’. 
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