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Chapter 4
The Use of Backcasting to Promote Urban 
Transformation to Sustainability: The Case 
of Toyama City, Japan

Kazumasu Aoki, Yusuke Kishita, Hidenori Nakamura, and Takuma Masuda

Abstract Envisioning urban sustainability demands to embrace divergent values of 
various stakeholders. Implementation of policies realizing city’s future visions needs 
support from a wide range of general public. Hence, merits of participatory approach 
to backcasting scenario-making have been noted. Although experimenting such 
approach should be more encouraged, it remains to be seen whether lay citizens can 
generate their scenarios with required level of rationale and soundness. This chapter 
addresses this important, but yet unexplored concern by taking two potentially con-
trasting perspectives. One is “divergence” found in processes where citizens express 
their pluralistic interests and preferences in an unconstrained manner. The other is 
“convergence” found in where such a diversified plurality is circumscribed and com-
posed to engender in outcomes some form of converged context. A trade-off rela-
tionship may arise between these two and the chapter seeks if any balance can be 
upheld. To explore such question, a participatory workshop was held in Toyama city, 
Japan where a handful numbers of citizens envisioned in two separate groups their 
desirable future via backcasting city’s sustainable features. In analyses, outcomes of 
both groups’ scenarios were compared and also index of consistency-based text 
structures endogenous to the scenarios was quantitatively gauged by computational 
simulation technique. Findings suggest that while a broad spectrum of socioeco-
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nomic and ecological elements was incorporated, they were yet founded upon a 
fairly good degree of logically coherent means-end based structures. The chapter 
then considers the meaning of such a balance for  backcasting scenario-making with 
implications for further research agenda and future policy-making.

Keywords Urban transition · Future visions · Backcasting scenario · Participatory 
approach · Citizen dialogue · Sustainable society scenario (3S) simulator

4.1  Introduction

4.1.1  Background Issues of This Study

In recent years, it has become increasingly evident that various aspects of contempo-
rary cities place too high a burden on the environment. Population, industry, com-
merce, energy, food consumption, and culture are some of the factors leading to rapid 
concentrations in urban areas in both developed and developing countries (Wolfram 
and Frantzeskaki 2016). Therefore, like Bulkeley and Betsill (2003) and others 
(Hodson and Marvin 2010; Loorbach et al. 2016; Hodson et al. 2017; Frantzeskaki 
et al. 2018) have stated, urban sustainability transitions have emerged as an urgent 
policy agenda concerning possibilities for making fundamental transformative 
changes on this current trend to keep cities from following unsustainable pathways.

In this regard, since the end of the 1990s, relevant disciplines (e.g., sustainability 
science, socio-engineering, sustainability transitions, and so forth) have argued the 
merits of envisioning cities’ sustainable futures and contemplating possible path-
ways toward realizing such futures (Gallopin et  al. 1997; Matsuoka et  al. 2001; 
Glenn and The Future Groups International 2005). Such interests in scenario-
making  also extend to a wide range of issues including climate change, biodiversity, 
sustainable development goals (SDGs), and landscape approaches such as Satoyama 
and Satoumi, which promote socio-ecological production landscape and seascapes 
(Tress and Tress 2003; Carpenter et al. 2005; International Panel on Climate Change 
(IPCC) 2007; Ten Brink et al. 2010; Kanie 2017).

Among those scenario-makings, many now regard a design method (and also a 
way of thinking) called “backcasting” (BC), to be particularly promising (Robinson 
1990; Dreborg 1996; Mander et al. 2008; Nishioka 2008; Kok et al. 2011; Kishita 
et al. 2016). BC scenario-making is defined and understood as a series of processes 
where stakeholders: (1) first craft visions of their ideal and desirable cities whose 
functioning standards and conditions are to be achieved in a relatively distant future 
(e.g., the year 2050 or beyond) and (2) think through pathways chronologically 
backward from the future to the current period in terms of what must be done to 
realize such visions.
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Having received closer attention from both the academic and nonacademic, prac-
tical fields, however, the BC methods have the following shortcomings that have not 
yet been explored (Vergragt and Quist 2011; Kishita et  al. 2017). (1) While BC 
scenario-making has mostly been carried out by relevant experts and professionals, 
involving lay persons in its process has not yet been researched to a great extent 
(Kishita et al. 2016; McLellan et al. 2017). Considering the fact that any processes 
relating to transitioning toward sustainable cities are direct and indirect conse-
quences of collective decisions made by a wide array of stakeholders, nonexperts 
and nonprofessionals should also take initiatives in BC scenarios (Rotmans et al. 
2000; Kasemir et  al. 2003; Albert 2008; Umeda 2008; McLellan et  al. 2017; 
Frantzeskaki et  al. 2018). (2) The resulted BC scenarios are not yet formally or 
effectively implemented in practice and not having as much impact as already exist-
ing policies and measures. That is partly because it has been difficult to embed such 
participatory BC scenario-making into ongoing, conventional policy processes 
(Soria-Lara and Banister 2017; Kishita et al. 2016).

4.1.2  Analytical Perspectives and Research Questions

In order to overcome such shortcomings, researchers must take into consideration 
the fact that envisioning sustainability of future cities inevitably demands to embrace 
divergent interests, preferences, and knowledges of various stakeholders (Umeda 
2008). That is not only because, as most often said in the field of sustainable sci-
ence, the concept of sustainability itself reflects a bundle of multiple value systems 
(Kishita et al. 2010), but also because any cities have their own societal functioning 
that is of multifaceted configurations working in an interrelated, complementary 
manner (Hodson et al. 2017). In this regard, letting the general public participate in 
BC scenario-making certainly makes it more plausible to consider more diverged 
pluralistic opinions and relevant local knowledge to emerge and be expressed 
throughout the process (McLellan et al. 2017). After all, the citizens have an ulti-
mate stake and say in the direction of their own future cities, and without ensuring 
their credible commitments and continuous cooperation in the longer term, there 
will be no effective endeavor toward urban sustainability transition. Also, the recent 
arguments on SDGs and biodiversity tend to view participatory approach as essen-
tial to empower grassroots citizens whose knowledge and experiences are key 
enabling elements for successful future visioning (Kanie 2017).

At the same time, however, citizen participatory processes inevitably increase 
the difficulties to mediate interests of individuals, especially when these interests 
are not bucked by rational reasoning or public-minded causes. In democratic 
nations, it has indeed been noted that citizens rather easily follow the majority, 
occasionally being swallowed up by a tide of enthusiasm. Note also that this type of 
skepticism, sometimes called “populism,” has constantly been associated with more 
direct, mass participatory democracy. Though anecdotal, a Japanese local adminis-
trative official we once spoke with said: “Most of the time, citizens just demand 
what they want only for themselves.”

4 The Use of Backcasting to Promote Urban Transformation to Sustainability…



48

We then must ask how such risk can be reduced and governed to be able to gener-
ate more participatory BC scenario-making with a satisfactory level of rational and 
soundness (van der Heijden 2005) and to mobilize such scenarios as a practical 
policy tool for developing cities’ sustainable futures, which indicates a need for 
deep transformative change from the current orientation (Kishita et  al. 2018). 
Therefore, in this chapter, we consider two potentially contrasting perspectives. One 
is “divergence” found as diverged processes and opinions where such lay individu-
als as general citizens act as dispersed dots, expressing their pluralistic interests, 
preferences, and knowledge in processes in an unconstrained manner. The other is 
“convergence” found as converged outcomes and structures where such a diversi-
fied plurality is circumscribed and composed as connected dots, engendering in the 
scenarios some form of converged context or bases normally found in practical 
policy documents and texts. Between these two extremes, one may find a trade-off 
relationship and this is the area on which we will focus to explore if any balance can 
be upheld.

In answering this question, one should note that resolving the trade-off is 
expected to be more difficult to achieve using the BC method, especially compared 
to the more conventional method called “forecasting” (FC). FC has long been the 
dominant practical method and is of incremental nature and thus more inclined to 
path-dependency. Under FC methods, policies and measures tend to be planned and 
made incrementally, allowing them to be based on and drawn from the current ver-
sion. Thus, reliance on FC can more likely assure the generation of solutions which 
are compatible to and stable with the ongoing functioning and configurations of the 
societal system. Nevertheless, literature in sustainability science and sustainability 
transitions has noted that path-dependency must be overcome for a society to solve 
so-called “wicked problems” and be transformed into a more sustainable one. 
Problems are considered wicked in the sense that they only worsen if we take the 
ongoing functioning and configurations of the current societal system for granted 
and let solutions be based on and drawn from them (Robinson 1990; Zellner and 
Campbell 2015; Loorbach et al. 2016).

In contrast, BC is basically understood as methods that can more likely allow 
greater proactive and pathbreaking changes to be sought and accommodated through 
scenario-making. This means that the BC methods are more inclined to include 
divergent ways of thinking, and involve processes where more creative, innovative 
ideas and thoughts can emerge pluralistically and be expressed (Robinson 1990; 
Dreborg 1996). In line with this understanding, one study even argues that under the 
BC method, if it is for the sake of generating scenarios with more edgy, pathbreak-
ing solutions, some degree of gap or incoherence that may be found in causal rela-
tionships between means and ends is not necessarily considered to be overly 
problematic (Kishita et al. 2016). Thus, we explored whether and to what extent 
such BC scenarios-making could be converged in a reasonably rationalized fashion 
via engendering some form of sound, coherent bases and structures being attached 
to the texts of the resulted scenarios (Albert 2008; Alcamo et al. 2008).

Below, the chapter articulates in the second section as to how we designed and 
implemented a series of workshops (WS) where lay citizens participated and lays 
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out the methods and techniques used to ensure the participants’ unconstrained, 
spontaneous dialogues while backcasting desirable future city. The third section 
then explains two verification approaches undertaken to explore the research ques-
tions drawn from the above-mentioned perspectives. The one corresponds to “diver-
gence” concern to see if the participants’ values were pluralistically expressed. The 
other corresponds to “convergence” concern to see if and to what extent coherence 
can be found. The fourth section provides analytical outputs and relevant discus-
sions. In the final fifth section, we argue as to what the resulted findings mean to the 
use of backcasting scenario-making in policy practice and also point to the direction 
of further research and its significance.

4.2  Designs of Backcasting Scenario-Making: Citizen 
Participatory Workshop

4.2.1  Setting of the Workshop Held in the City of Toyama, 
Japan

4.2.1.1  Reasons for Choosing the Targeted City

We chose the city of Toyama in Japan to be the study area for BC scenario-making. 
Toyama city has 420,000 inhabitants. Its location is near the center of Honshu, the 
main island of Japan and is in the Hokuriku region, about 450 km northwest of the 
Tokyo Metropolitan area.

Today, Japan as a nation faces a series of severe and rapidly growing socioeco-
nomic problems (e.g., sharp population decline, highly aging society with a declin-
ing birthrate, severe fiscal deficit, and excess concentration of population and 
industry in the Tokyo Metropolitan area) that are considered to be endemic to eco-
nomically advanced nations. Among the other cities of a similar size in Japan, 
Toyama city is regarded to be proactively committed to dealing with such problems.

Since the 2000s, the local government of Toyama city (TCG) has implemented 
so-called compact city policies under which outside residents are induced and 
incentivized mostly with monetary subsidies to move to and live their lives in the 
city’s center. Concentration of the city’s population and societal functions in one 
particular geographic area enables TCG to diminish its administrative expenses.

In this line of policy deployment, improvement of the local public transportation 
network (made of light rail transit, railroads, and buses) has been vigorously sought 
by TCG to reduce citizens’ heavy dependence on the daily use of private automo-
biles. Living without car use (meaning the city life within walking distance) has also 
been a long-term objective pursued over decades by TCG, serving to address two of 
the socioeconomic problems. One is climate change; switching from private auto-
mobiles to public transportations can cut CO2 emissions. The other is social welfare; 
enhanced physical strength with better walking abilities and thus extended healthy 
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life expectancy can cut medical expenses from rapidly skyrocketing for the elderly. 
In the eyes of TCG, all of these efforts enable building a city that is caring and 
friendly to both humans and the environment. As a result, Toyama city seeks to 
make itself the chosen destination among the other cities in Japan, with the hopes of 
attracting a larger population and increased investment (Toyama City 2017).

At the same time, however, TCG’s compact city policies pose a thorny problem 
concerning how the city achieves greater levels of coordination and symbiosis 
between its central and periphery areas. In fact, we encountered a number of citi-
zens who have raised their concerns and worries that there might be a potentially 
irreversible disparity occurring from prospective continuous decline in the adminis-
trative services and resources allocated to the peripheral, hilly, and mountainous 
area. Also, some of those tend to see that a series of socioeconomic revitalization 
measures—understood by TCG as one of the most pressing agenda and taken almost 
exclusively in the central area—has been determined by processes not being open 
enough to include a wider spectrum of individuals who can better represent grass-
roots and civil societal viewpoints. From these perspectives, it can be said that the 
city faces a governance issue where a way of making its collective decision should 
be attuned to a more direct citizen participatory initiative.

In addition, Toyama city has a unique urban setting where surroundings of the 
terrain make the world’s rare landscape environment. Such a landscape endows the 
city with a 4000  m height difference which extends from the peak point of the 
Tateyama mountain range (3000 m height) in the south to the bottom of Toyama 
Bay (1000 m depth) in the north. TCG tries to take advantage of this particular geo-
graphical characteristic to appeal the city’s attractiveness. That in turn means that, 
on the one hand, the city accelerates bolstering and upgrading of urban functions in 
its central area, but at the same time the city needs to conserve and enhance a wide 
array of natural capitals in its peripheral rural area. We thus argue that such a diverse 
socioeconomic and ecological landscape constitutes an interesting context in which 
how the participating citizens envision desirable features of their future city can be 
affected.

4.2.1.2  Membership of WS Participants

All the participants volunteered to participate with understanding of the purpose of 
the WS. The total number of such participants was 16, of whom 9 were male. They 
extended from teenagers to elderly people in their 70s. Everyone but two partici-
pants are Toyama residents. The two nonresidents have ongoing business interests 
in the city and travel into the city every week day. Thus, all participants are direct 
stakeholders in the path of the city’s future. In 2016, the WS was held as a three- 
time event on August 6th and 27th and on October 22nd, each involving 5 to 6-h 
sessions in the afternoon with intermissions.

During the WS, the participants were evenly divided into two groups (Groups A 
and B) based on gender and age (see Table 4.1). Each group was facilitated by two 
of our authors, who took a content neutral stance, not intervening in the partici-
pants’ talks in terms of substance. Also, the facilitators had prepared in advance the 
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documents describing the procedures and methodologies and applied them equally 
to the two groups’ talks in order not to generate any managerial differences between 
groups. These were the measures being implemented for governing the WS because 
of our intent to achieve neutrality and comparability of the contents of both groups’ 
scenarios. In this manner, we made it possible to analyze the different outcomes 
being generated from the same processes.

4.2.2  Methods and Techniques of Dialogue 
Among the Workshop Participants

4.2.2.1  Rules and Norms for Free Dialogue

All participants were asked not to reveal any of their attributes such as professions, 
positions, and titles throughout the entire period of the WS. We thought this rule 
was important because people tend to be intimidated or feel restrained while talking 
to someone who they feel holds a superior position or has more expertise. At the 
same time, the participants were guided “not to deny, dominate, and conclude” their 
dialogue in any way or at any time (Sakano 2011). At the WS, these rules and norms 
were applied to the two groups for the sake of creating and maintaining an arena in 
where each one of the participants can be spontaneous and independent with others 
and thus can think and express opinions and preferences freely.

In addition, by setting the scenarios targeting a relatively longer term (in this case 
the year 2064, 48 years from the time of convening the WS in 2016), we meant to 
craft visions as ones radically different from, and more creative than those of the 
status quo. Also, the year 2064 points to a more distant future if compared to tar-
geted years of the TCG’s policies on urban development and planning. Thus, we 
thought that the participants were incentivized to become liberated from and unin-
fluenced by the current policies being pursued by the TCG.

4.2.2.2  Use of Key Items for Guidance

At the WS, we introduced a list of “key items” in relation to the issues of the city’s 
sustainability. Those key items were the ones actually used in the TCG’s general 
administrative plan in effect from 2007 to 2016 (Toyama City 2007). The plan had 
used the list to provide examples of certain aspects concerning relevant policies and 
measures indicating how TCG makes its decisions on urban development and 

Table 4.1 Membership of the 
Groups A and B

Group A 5 males (70s, 60s, 30s, 20s, 10s)
3 females (40s, 40s, 20s)

Group B 4 males (50s, 30s, 20s, 20s)
4 females (70s, 50s, 40s, 20s)
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 management. We also added to the list four broad elements: well-being, nature, 
economy, and society. These elements are equivalent to the ones proposed via a 
concept called a “sustainability compass” (AtKisson and Lee Hatcher 2001). Each 
broad element was divided into three subcategories respectively. For example, 
“well- being” consisted of “learning,” “health,” and “safety.” Each subcategory then 
indicated a number of its own key items. For example, the key items listed for 
“learning” were “home education,” “school education,” and “life-long education.”

During their dialogues, the participants were told to refer to the list while delib-
erating on the matter, but at the same time they were strongly advised not to be 
restrained by it as well. The reason for showing the list was founded on a procedural 
methodological perspective. It was meant to make sure that the multifaceted, plural-
istic characteristics of urban sustainability issues were well contemplated by the 
participants and properly reflected the outcomes of the scenarios with the minimum 
necessary level and amount of dialogue.

4.2.2.3  Use of Logic Tree

As shown in Fig.  4.1, we employed an analytical instrument called a logic tree. 
Logic tree is a schematization tool used to visualize the dialogues’ internal logics 
and underlying structures using a digraph method (Holcombe and Stein 1996; Wada 
et al. 2013). In its creation process, a top node represents a primary goal (green- 
colored node, top of Fig. 4.1) pursued in a vision of the scenario (e.g., a sustainable 
city). Under the primary goal, a series of secondary goals (red-colored nodes) (e.g., 
increased use of renewable energy, steady supply of resources and food, and exten-
sion of citizens’ health expectancy) and means to achieve them (pink nodes) are put 
in a sequential manner so that a set of causal connections constituting the contents 
of the dialogues can be visually captured.

In accordance with the BC method, the WS participants were asked to set their 
goals first and then draw the means from such goals, not vice versa. In so doing, a 

Fig. 4.1 Alignment of 
nodes and links of Logic 
tree
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chronologically backward way of thinking, a defining characteristic of BC, was 
maintained. During the WS, we the facilitators recorded the entire dialogues and 
used audio recordings as sources while constructing logic trees. Simultaneously, we 
also turned to documented outputs of the dialogues. Logic trees made after the first 
of the WS sessions were presented to the participants and utilized at the second and 
third WS sessions to induce and organize participants’ ideas and thoughts. After the 
final WS (the third), we produced the final versions of the logic trees. Thus, the two 
groups’ dialogues resulted in two logic trees.

4.2.2.4  Creating Multiple Scenarios

With regard to the concept of urban sustainability transition, we presupposed (as 
mentioned in Sect. 4.1) that when the participants’ interests, preferences, and 
knowledge are expressed in a more pluralistically divergent fashion, it is more likely 
that some will be mutually exclusive and contestable. From our perspectives, it is 
vital that the scenario-making process reflects these as such because they too con-
tribute to important, indispensable aspects of the concept of sustainability that is 
complex, inclusive, and comprehensive in its nature and because plurality of citi-
zens’ interests and preferences on urban sustainability should not be completely 
diminished in light of democratic collective decision-making (Kishita et al. 2018).

In that regard, we employed at the WS a method (Mizuno et al. 2012, 2013) that 
enables drawing multiple, not one, visions as a result of one set of dialogues. Such 
a method basically utilizes “key factors” that are prioritized by the participants in 
the process of crafting their visions. In more concrete terms, we turned to the method 
in which the participants first pick ten most important “key words” with reference 
to the output of the logic tree resulting from their dialogue. During this process, it 
was suggested that they refer to the list (see Sect 4.2.2.2), and again were advised 
not to be constrained by it when making their top ten choices.

They then selected the top two of the ten key words by scoring both the degree 
of importance and the degree of mismatch between the current actual conditions and 
an ideal state in the future. These top two are then named as “key factors.” With 
regard to each of the top two key factors, the participants were led to discuss and 
define two contrasting, contestable conditions and functions of their desirability for 
a future sustainable city. By crossing these two key factors just like two axes bisect-
ing each other at right angles, this method enables generating four different visions 
(see Fig. 4.2). Thus, at the WS, the two groups generated eight visions in total (four 
each, see also Fig. 4.4 below).

4.2.2.5  Choosing the Best Scenario

During the final phase, each group deliberated on which one to choose as the best 
from those four visions. It was important that they did not have to turn to a majority 
decision if they did not want to. Rather, they were advised by the facilitators to 
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reach their consensus on how to decide their best vision to begin with. By employ-
ing this method, we sought to go beyond mere aggregation of established interests 
and preferences of the participants and to see if anything emerged to reshape and 
restructuralize a constellation of interests and preferences being manifested in the 
processes of their vision-making (Knight and Johnson 1994; Landemore 2013). The 
participants were to create a pathway only to the best vision, and a combination of 
such pathway and the best vision forms “the best scenario.” This technique was used 
partly because of time constraints in the WS. As the final output, the WS resulted in 
the two best scenarios from the entire dialogues.

4.3  Verification Approaches to Research Questions

4.3.1  Examination of Multiple Visions

In verification processes, we first examined the processes and outcomes of the mak-
ing of eight visions and the two best scenarios. In doing so, we basically look into 
an underlying question as to whether the contents of the visions could reflect and 
capture diverged interests, preferences, and knowledge of the participants despite 
the fact that the same methods and techniques (such as rules for dialogue, list of key 
items, logic tree, and scoring method) were evenly applied to the processes between 
Groups A and B. We in turn examine the processes by which the participants reached 
a consensus regarding the way to choose the best of their four visions, and in so 
doing, we also compare the outcomes of such visions between Groups A and B.

In taking these two approaches, we had presupposed that the more divergence 
reflected in the processes, the more the outcomes of the resulting four visions and 
best scenarios become independent of one another, meaning that they do not overlap 
in terms of their substance, by describing starkly different, or even mutually exclu-
sive, states of the desirable future sustainable city.

Fig. 4.2 Crossing two key 
factors that have two 
contrasting features
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4.3.2  Use of the Sustainable Society Scenario (3S) Simulator

The second approach is the use of a simulation technique called the “sustainable 
society scenario simulator” (hereafter 3S simulator) proposed by one of the authors 
(Umeda et al. 2009; Kishita et al. 2009, 2010). The 3S simulator consists of an inte-
grated supporting system developed for assisting us to comprehend, generate, and 
analyze scenarios concerning sustainable societies. The 3S simulator utilizes a com-
putational model and algorithms to describe, with visualization, cause-and-effect 
relationships, logic, and structures that are endogenous to particular scenarios.

For instance, as shown in Fig. 4.3 below, importing outputs drawn from the logic 
tree analyses and from the audio recordings made for the WS sessions, the 3S simu-
lator relies on the digraph method to visualize structures within the scenarios’ con-
tents by making linkages among a series of nodes. Each node and link are categorized 
in accordance with their attributes. Attributes of nodes that we used are: problem, 
conclusion, fact, hypothesis, derived fact, and action. Attributes of links are: causal-
ity, equal, logical jump, detail, refer, compare, and paradox (Umeda et  al. 2009; 
Shelby et al. 2011). It can be understood that the order of these seven links basically 
indicates the degree to which each attribute consists of notions that are consistent 
with cause and effect and/or means-end relation. Thus, depending on how the attri-
butes of nodes and links are aligned with one another, the degree of logical consis-
tency attached to the contents of the scenarios can be evaluated. For instance, one 
can see that a scenario has a better logical consistency when its content can be 

Fig. 4.3 Example digraph generated by 3S simulator
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described with a structure connected through a set of “causality” and “equal” links, 
rather than of “compare” and “paradox” links.

At the same time, however, it is important to understand that a “logical jump” 
link does not necessarily refer to a linkage that is logically inconsistent or false. It 
indicates a prospective inclusion of a breakthrough or innovative leap made within 
a boundary of limited “causality” that is yet to be of cause and effect and/or means- 
end relation. This loosened conceptualization of causality as a “logical jump” is 
required by the fundamental orientation of the BC method because the BC method-
ology is founded upon the rationale that a greater leap from the status quo and path 
dependency is needed to address the issues of sustainability transformation and its 
related structural changes (Kishita et al. 2009; Loorbach et al. 2016).

Furthermore, based on the above-mentioned methodology, we also turned to a 
numerical index system that quantifies the degree of such logical consistency. The 
index used is called the “logicality index” (hereafter LI) and is defined as the portion 
of arguments which are only constructed upon “causality” and “equal” links as 
compared to all other arguments. A formula used for our judgment hereby is that 
higher LI means better credibility of a scenario. In our concern for the efficacy and 
implementability of the BC scenarios as policy instruments, the degree of credibil-
ity can be an important indicator because it affects the extent to which BC scenarios 
can be accepted in society by embedding and incorporating them into the ongoing 
practical policy processes (Alcamo et al. 2008; Kishita et al. 2009).

In this study, therefore, we relied on LI to examine how credible the best sce-
narios generated by Groups A and B were. At the same time, we also turned to the 
3S simulator to gauge LI in the existing scenarios of future sustainability. Note that 
all of such scenarios were made only by relevant professionals and experts and 
include ones that were made by following not only the BC but also FC methods and 
a combination of both. From our analytic perspective, whether or not the LIs of 
these future sustainability scenarios scored better than those of the best scenarios 
made during the WS, can be an important verification indicator.

4.4  Results, Analyses, and Discussion

4.4.1  Divergent Opinions Reflected in the Scenarios

Table 4.2 shows the lists of ten key words chosen by each group. One can see that: 
(1) notwithstanding the fact that many key words were chosen from the list of the 
“key items” (see Sect. 4.2.2.2) given to each group by the facilitators, the partici-
pants’ came up with their own choices, (2) choices for the ten “key words” differ a 
great deal between the two groups.

In addition, as shown in Fig. 4.4, each group made very different choices on the 
key factors as well. One can also find that the important aspects the WS participants 
placed their visions are not similar to one another in the sense that each of the four 
visions has its own characteristics, and that these do not overlap in terms of direc-
tion and content.
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Such diverged processes finally resulted in the two best scenarios whose visions’ 
characteristics were significantly different from each other. The WS participants went 
on to discuss the paths that they thought necessary to realize such visions. Table 4.3 
below shows the titles and some elements of the visions and paths. One can then be 
noted that the contents of these visions and paths reflected some important aspects of 
socioeconomic and socio-ecological concerns, which are elaborated as follows.

First, Group A’s best scenario (Table 4.3, left column) indicated that considering 
the city’s unique landscape characteristics (see Sect. 4.2.2.1), the WS participants 
proposed “dual residency” as a new type of lifestyle to achieve mutual harmony and 
benefit between the central and the peripheral areas. For this to be realized, they 
acknowledged that given the fact that prioritized allocation of TCG’s budgets and 
resources would inevitably be held in the future, the citizens should turn off their 
ongoing tendency to depend on administrative services (i.e., government interven-
tions and enterprises) and should instead have the mindset to cultivate and strengthen 
the spirit of self-help and/or mutual help compared to that of public help. They 
tended to regard such change in the division of roles between public and private 
spheres necessary to make their future city sustainable as a more unified entity.

Second, Group B’s best scenario (Table 4.3, right column) contemplated that in 
order to earn people’s admiration, the city would want capacity development in term 
of its production and education. That is because the WS participants thought that a 
place could attract people and have them stay there when residents felt enriched by 
and engaged in continuous, life-long learning that would also form the basis of sus-
tainable production and provision of goods and services for its society. Thus, in the 
path toward 2064, implementation processes of creating Toyama’s own industries 
and businesses (“city’s original quaternary industry”) were understood as vital. In 
such processes, the participants envisioned that the citizens should become as cre-
ative and unique as possible in their activities of daily living. They then acknowl-
edged that such conduct could take place to a greater degree when the citizens fully 
learned and utilized the city’s long-standing rich natural capitals (mountains, rivers, 
sea, paddies, and sceneries) and related cultural heritages (traditional arts and food 
cultures associated with water, rice, and fishes) that together constitute some impor-
tant aspects of its socio-ecological landscape.

Table 4.2 Differences in ten key words chosen by each group

Group A Group B

Civic prides People gathering
Disaster prevention New culture
Health/welfare Transportation
Renewable energy Education
One of a kind community Happiness
Internet of things Good life/rich life/life of affluence
Way of living/way of working Health
Tourism/migration (moving-in) Vigorousness/bustling
Labor population Harmony
Recycle-based society Love for one’s home town
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4.4.2  Convergence Found from the BC Scenarios and Their 
Making

4.4.2.1  Merged into a Holistic, “Systemness” Perspective

It is important to note that the WS participants did not end up identifying mutually 
exclusive, contrasting features in their choices of “key factors.” Described in 
Sect. 4.2.2.4 above, we had expected in advance that their divergent opinions can 
be better reflected by two different, possibly contrasting dimensions attached to 
the key factors. However, it appears that they saw mutually complementary fea-
tures that together apparently constitute essential aspects of the city’s societal 
functioning represented by each of the four key factors. For instance, one key fac-
tor “disaster prevention” is an essential aspect of the sound functioning of a soci-
etal system where a city seeks to become more sustainable in the future. Coming 

Table 4.3 Titles and elements of best scenarios (visions and pathways) in comparison

Group A Group B

Titles Environmentally advanced city that is 
also harmonious and coexists with nature

A city that people around the world 
admire

Elements 
of visions

•  Harmonious with nature for expansion 
of clean energy

•  The concept of dual residency between 
central and peripheral areas of the city 
is well received

•  As results of compact-city-related 
policies, public services and various 
facilities accumulate in the central  
area

•  In the peripheral area, residents solve 
local matters via cooperation under the 
spirit of self-help, mutual help, and 
public help

•  To develop noble and distinctive 
humanity via vigorous and thorough 
life span inner education

•  To vitalize industries original in 
Toyama (traditional and/or 
entertainment industries, creative 
industries)

•  To introduce to and be admired by the 
world regarding citizens’ distinctive 
humanity and the city’s original 
quaternary industry

•  To establish an academic city and 
actively engage in conversational 
exchanges of ones’ opinions

Elements 
of paths

[from 2016 to 2030]
•  To educate the citizens on disaster 

prevention and environment
•  To accumulate knowledges by inviting 

experts and making study tours to 
other cities

•  To designate model sections within the 
city

[from 2030 to 2064]
•  To propose and accelerate the concept 

of dual residency between the central 
and peripheral areas

•  To develop clean energy that utilizes 
the resources of the Toyama 
prefectures

[from 2016 to 2030]
• To secure fiscal revenues
•  To enhance inner education among 

citizens (moral education, performing 
arts, and discourses on religion and 
history)

•  To engage in public relations 
internationally

[from 2030 to 2064]
•  To develop the city’s own (original) 

industries via handing down of 
traditional arts and crafts and via 
innovating creative industries

•  To develop the city’s infrastructures 
regarding scenery (landscape) and 
public transportation
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up with “software” and “hardware” to define and characterize such functioning is 
not only rightly attuned to divergence concerns, but is also attuned to bolster and 
leverage that functioning through utilizing some sort of holistic viewpoint or, we 
might rather say, a “systemness” perspective. This can be the case because disaster 
prevention can never properly function as a societal system without either of the 
two features. Also, it is more than significant that one can find such a systemness 
perspective running throughout the other three key factors as well.

Furthermore, we argue that this systemness perspective may also be found in the 
way in which both groups came up with their best visions. Each group’s participants 
did not just pick one out of the four visions as the best. Instead, what each group did 
was to merge these four into a single vision. Group A, for instance, named such 
vision as “environmentally-advanced city that is also harmonious and coexists with 
nature” because, while centering on vision 3, its members also took elements and 
features (such as solving local matters via cooperation under the spirit of self-help, 
mutual help, and public help and being harmonious with nature for expansion of 
clean energy) from the three other visions. This took place simultaneously in both 
groups and occurred without their being instructed to do so by the facilitators and 
without their resorting to any types of majority decision.

As a consequence, we argue that their choosing the best vision apparently 
entailed a rather holistic, systemness perspective, by which the participants brought 
together aspects of societal functioning that they thought are needed for their ver-
sion of the future desirable city to become more sustainable. If this is the case, we 
can point out that by finding a way to reach consensus on their own, the participants 
far exceeded our ex ante expectations in terms of going beyond the mere preference 
aggregation type of decision-making (see Sect. 4.2.2.5).

4.4.2.2  Textual Structures Backed by Logical Consistency

Based on the 3S analyses, we found that the contents of both groups’ best scenarios 
were aligned with the form of structure visually expressed by a set of means-end 
chains linked among the nodes (Fig. 4.5). As mentioned in Sect. 4.3.2 above, this in 
turn means that both scenarios equally entailed a degree of internally coherent, logi-
cal consistency in each of their structures. Considering the fact that the two sce-
narios significantly differed in their substance (as discussed in Sect. 4.4.1), we claim 
that it is a worthy finding having some bearing on procedural legitimacy that might 
prove the efficacy and implementability of the citizen participatory approach and its 
processes toward BC scenario-making.

In terms of this internal logical consistency, what we also found from our 3S 
analyses was congruent with our claim. As shown in Table 4.4, when compared, the 
LI numbers for both best scenarios (19% for Group A, 10% for Group B) were as 
good as the ones scored for the BC scenarios being made by three groups consisting 
of experts only (20%, 15%, and 9%). This suggests that as far as the internal logical 
consistency attached to the scenarios’ textual structure is concerned, the same 
degree of credibility and/or robustness can be acquired by either experts’ or lay citi-
zens’ participation in BC decision-making.
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Fig. 4.5 Portion of the result of the 3S simulator analysis for Group B
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In addition, the very methods and procedures we employed in the WS can receive 
further credit because while the LIs for the lay citizens’ BC scenario-making pro-
duced similar scores in comparison with the experts, the LIs also were much lower 
than the ones scored under the FC method (58%, 47%). This in turn suggests that 
the intended functioning of the BC methods was secured as expected so that more 
logical jumps departing from the status quo and/or breaking through path depen-
dency might be found in the BC rather than in the FC method.

4.4.2.3  Issue-Oriented Concerns Being Shared

Furthermore, our 3S analyses found another convergence, where both groups’ best 
scenarios had the same set of the subgoals being incorporated into their means and 
ends structures (see Fig.  4.5, (2) subgoals/subdivided ends). Such subgoals are 
“civic pride/love for one’s home town,” “health/welfare,” and “preventing declining 
population.” The findings here indicate that the WS participants happened to share 
the same issue-oriented concerns, and those concerns are the ones that were actually 
considered and pursued through relevant policies and measures by the TCG. Also, 
this finding becomes more intriguing when we consider the fact that the ways in 
which the nodes were linked differed significantly between the two groups’ scenario 
structures.

4.5  Conclusions and Implications for Further Research

Based on the analytical results shown above, we argue that while a broad spectrum 
of socioeconomic and ecological elements was incorporated, lay citizens’ unre-
strained dialogues in the WS sessions generated scenarios with a notably good 
degree of logically coherent, means-end-based structures and even projected what 
appeared to be a holistic, systemness-oriented perspective. In rhetorical terms, it can 
be said that once dispersed dots were connected to engender forms/texts backed by 
certain rational bases. Accordingly, we find it reasonable to conclude that when 

Table 4.4 LIs of various scenarios in comparison

Scenarios Methods LI [%]

Group A’s at Toyama WS Backcast 19
Group B’s at Toyama WS Backcast 10
HEV diffusion scenario (Matsumoto et al. 2008) Forecast 58
IPCC GHG emission scenario (IPCC 2007) Forecast 47
ETP 2012 scenario (IEA 2012) Forecast/Backcast 20
2050 Japanese low carbon society scenario 
(Nishioka 2008)

Backcast 15

Sustainable manufacturing industry scenario 
(Mizuno et al. 2014)

Backcast 9
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governed in certain ways, citizen participatory approaches can hit a fairly good bal-
ance between diverged processes and converged outcomes of BC scenario-making 
on the issue of urban sustainability transition. This leads us to claim that by way of 
ascertaining a required level of credibility, such a finding serves to prove and 
enhance practicality and implementability of BC scenarios that are considered daily 
policy instruments.

Among other possible contributing factors, the ones most significant to this 
favorable result would be the combination of logic trees and the list of key items. 
While it is plausible that these two aspects synergistically provided the WS partici-
pants with a good deal of reference focal points affecting the ways in which their 
dialogues were framed and constructed, each of the two groups ended up having 
their divergent opinions reflected in the scenarios’ substances. Considering the fact 
that envisioning sustainability of future cities inevitably demands embracing plural-
istic ideas and reflecting a set of multiple value systems (Umeda 2008; Kishita et al. 
2010; Lang et al. 2012; Kanie 2017), we consider that the methods and processes 
we employed in the WS have some credibility toward achieving this goal.

Furthermore, our 3S analyses found that three issues—civic pride, health/wel-
fare, and dealing with population decline—were equally recognized by both groups 
as important aspects to be pursued and realized when considering desirable features 
and functions of their future city. Even if those three issues were induced to be par-
ticipants’ significant interests because of the framing effects associated with the list 
of key items, we argue that this still conveys an important implication, particularly 
from a practical policy viewpoint. Notwithstanding the fact that the two groups 
came up with significantly different scenarios, it was shown that all the participants 
could reach a consensus on the importance and necessity of the same three policy- 
related issues. We tend to interpret such a phenomenon as manifestation of “core 
beliefs” held by the participating citizens acting as a collective decision-making 
entity. The significance of such a finding in BC scenario-making should not be 
undervalued because it is central to the democratic procedural legitimacy attached 
to collective decision-making (Sandker et al. 2010; Lang et al. 2012).

Drawing from such an understanding, we assert that further analyses should be 
conducted to identify what types of relationships and dynamics exist within the 
dialogues and processes between the agreed three issues (i.e., core beliefs in our 
terms) and the converged textural structures. When explored in a positivistic/empiri-
cal manner, findings thereof will make a significant contribution to deeper under-
standing of the interaction and its mechanism between the two concepts of 
“divergence” (diverged processes and opinions) and “convergence” (converged out-
comes and structures) inherently attached to BC scenario-making, especially viewed 
in the context of general citizens’ consensus-building. At the same time, such stud-
ies will also contribute to advancing the understanding of the complex and multifac-
eted nature of a future city’s function and its transition toward sustainability.

We therefore claim that the results of our study indicate that there exists the 
rationale for bringing about more and more lay citizens’ direct participation in BC 
scenario-making in the future. Besides being often advocated in the relevant litera-
ture from a normative standpoint, the theme has not so far been addressed or 
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 examined in terms of empirical research, analyses, or backing data. In such sense, 
this chapter is a pioneering effort to fill these gaps.
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