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The duration of the studies
The time devoted to workshop preparation varied widely among cases, 
from several days to several months, with about half the cases requiring 
between 10 person-days and one month of work. For those studies that 
included an intensive workshop, its duration was kept between five and 15 
hours. The preparation of the workshop, in most cases, fell to the coordina-
tion teams, whereas the participants were primarily responsible for creating 
the final products under the coordinators’ guidance. 

The tools
The IGC 2018–19 studies were developed with no restrictions concerning 
the media and tools to be used. About half the studies were undertaken ful-
ly digitally, whereas the other half included the use of both analog (usually at 
the beginning) and digital methods and tools in an integrated way. GIS soft-
ware was used in most cases, and advanced planning support systems were 
used in about half of them. Beyond GIS tools, the primary software used 
included CAD (in 20% of projects), vector graphics (in 18%), and 3D model-
ing tools (in 36%); in a few studies, other tools were integrated in their own 
working toolbox including virtual reality and story maps. The integration of 
the different tools was desktop based in about half the cases, whereas the 
others relied on web-based or mixed architecture. The software uptake was 
considered mostly “somewhat easy” to “very easy” by the coordinators and 
less so for the participants, possibly because of their inexperience.

The processes
The geodesign framework (Steinitz 2012) does not specify individual pro-
cesses, but rather identifies six essential linked broad categories of activi-
ty—cognitive, computational, and social—from representation and change 
models through impact analysis to decision-making. Looking at IGC par-
ticipants’ projects, we can distinguish at least five commonly encountered 
process types in the projects: (1) various forms and levels of stakeholder 
participation; (2) data-based design, optimization, and decision-making; (3) 
iterative impact evaluations; (4) multiparticipant workshop-style engage-
ments; and (5) essential “systems thinking.” Each of these processes, espe-
cially in combination, had influence on the IGC 2018–19 outcomes.

1. Stakeholder participation

As noted, stakeholder participation in IGC projects ranged from a few 
academic proxies to representative samples of actual “people of the place.” 
These players were valuable in bringing attention to detailed personal and 

Introduction
Having many geodesign case studies carried out simultaneously under com-
mon assumptions and guidelines, as in the International Geodesign Collab-
oration 2018–19 projects, offers an unprecedented resource to compara-
tively analyze how the geodesign processes were organized and operated. 
Analyzing how the experience of the participants, the length of the process, 
or the use of tools affected the results of the studies offers useful insights 
into how the geodesign approach may be flexibly adapted to different geo-
graphical and sociocultural contexts. To better understand how the process 
affected the outcomes, it is useful first to describe the general settings of 
the processes undertaken in the first year of the International Geodesign 
Collaboration, and then to integrate the main points emerging from the 
breakout sessions’ discussions at the 2019 Redlands meeting. 

A questionnaire survey was circulated prior to the Redlands meeting and 
answered by three quarters of the participating teams. The main findings 
are reported as follows, offering a measure of the overall settings within 
which the studies were implemented, along with more general observations 
on geodesign processes. 

The coordinators and the participants 
The vast majority (three quarters) of the IGC 2018–19 studies were carried 
out in educational settings, some as classroom exercises, others as thesis 
projects. Very few were undertaken involving external stakeholders; one fifth 
of the studies were research led or took place in mixed settings. Although 
most of the studies were undertaken in multisession studios or in intensive 
workshops, a few others experimented with other kinds of settings, which 
generally included the participation of experts or representatives of the 
community. Most of them were led by small groups of up to five leaders or 
instructors, while a few had larger coordination teams. 

The background of the leaders of the studies was varied, spanning from 
landscape architecture and planning (the majority), to urban design and 
planning, to geography, GIS, and spatial sciences, and in a few cases, 
architecture, engineering, and construction management. The number 
of participants in the studies was usually between 10 and 25, with a mini-
mum of three and a maximum of 70. About half the participant teams were 
master’s-level classes; other teams included bachelor’s and PhD students, 
and sometimes experts, and professional and lay stakeholders. About half 
the study coordinators considered themselves experienced in geodesign; 
others had little or no previous experience. In most cases, participants had 
little or no previous experience with geodesign.
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human-scale issues, considerations, impacts, and even proposed changes. 
They were also invaluable in articulating initial problem statements, project 
scoping, and identifying data sources, from comprehensive GIS datasets, 
econometric studies, and image archives, to personal anecdotes. Data avail-
ability, together with the variety of stakeholder perspectives and priorities, 
is among the most critical determinants of the range and value of possible 
outcomes. Nearly every IGC project had both an overarching policy or 
statistical goal, as well as unique and individual details. Stakeholder partici-
pation is crucial for both.

For example, in the “Yosano Town, Kyoto” project, by Ritsumeikan Uni-
versity, Japan, dealing with the effects of population decline, local citizens 
and representatives of government agencies were included in the initial 
workshops, along with approximately 30 people, including young research-
ers and postgraduate or undergraduate students, from several universities. 
Centered on a workshop closely modeled on Carl Steinitz’s geodesign 
framework (2012), the study area was evaluated by stakeholder teams, 
and new designs of three main villages were proposed. Final deliberations 
included the local mayor of Yosano Town.

2. Data-based decision-making

A core tenet of the geodesign method is that evidence-based analysis and 
reasoning, often quantitative, can be fruitfully coupled with imaginative 
thinking and more qualitative, humanistic concerns. If stakeholder partici-
pation is key to laying out the broad outlines of a landscape or social issue, 
then qualitative evaluations, quantitative data–based analysis, and algorith-
mic methods are key to identifying high points, low points, shortest paths, 
and optimum solutions. Data and data-manipulation methods may include 
everything from simple spreadsheets and parametric modeling software to 
spatial statistics and complex geospatial processing techniques.

For example, the “Northeast Los Angeles Climate Change Adaptation” 
project by the University of Southern California relied on both regional GIS 
data for physical landscape context and detailed demographic statistics 
from city sources, including population breakdown by age and ethnicity, 
economic status, and educational level. Detailed block-level data and mea-
sured street cross sections enabled both design conception and detailed 
impact analysis.

3. Impact evaluations

One definition of geodesign (Wikipedia) is “a method which tightly couples 
the creation of design proposals with impact simulations.” The ability to 
run planning and design proposals through a battery of tests and simula-
tions to quantify, analyze, and compare impacts is thus a key requirement 
of geodesign. In the IGC 2018–19 projects, we see a wide range of impact 
assessment methods, including many quantitative and computational, as 

well as qualitative and visual, and more. It is these assessments that enable 
a shared discussion and consideration of predictable future impacts, leading 
to a final decision. In practice, and in many of the IGC projects, these final 
decisions are inherently social and political, and necessarily involve choos-
ing between incommensurable alternatives and impacts. In some projects, 
the study concluded with a single best proposal or set of proposals; in 
others, the final product was a range of proposals with at least some of their 
costs and impacts identified. 

One measure of the variety of outcomes is the diversity of impact evalua-
tions considered in the project. Initial cost, operating cost, ecological habi-
tat disturbance, water quality and quantity, traffic congestion, employment 
opportunity, visual aesthetics, and many other criteria may be evaluated as 
part of the impact evaluation process.

The Geodesignhub software used by some of the projects makes possible 
a standard set of impact analyses supported by a standard representation-
al system and color scheme, thus enabling consistent comparisons. The 
diversity of kinds of metrics considered, and the range of uncertainties 
surrounding the evaluations, are important determinants of outcomes from 
geodesign processes.

For example, in the “Alternative Futures for the Edge Cities” project by  
National Sun Yat-sen University, Taiwan, the study areas were analyzed for 
“the risk for human beings” (e.g., steep slopes, risks of landslides or floods, 
etc.)  as well as “risks to ecological systems” (air and water pollution, loss of 
biodiversity or habitat, etc.). Development was prioritized in areas with low 
risk in both categories;  protection and mitigation were prioritized in areas 
of dual high risk.

In the “Western Sydney Aerotropolis” project by the University of New 
South Wales, Australia, design solutions were analyzed using a method 
known as “climatope” analysis. The 10 systems were reclassified in terms 
of their impact on urban microclimate and coded according to the intensity 
of their impact. For example, gray infrastructure such as the airport had a 
much higher impact than green infrastructure such as the parklands.

In the “Nakseng Valley Region” project by the University of Seoul, South 
Korea, impacts were evaluated based on six indices and shown as relative 
scores represented in a hexagonal diagram format, each compared with 
existing conditions (2020’s value). The sides of the hexagon enabled the 
display of multifaceted impacts under a single index heading.

4. Multiparticipant workshops

Another key tenet of the geodesign process is that the creation of planning 
and design proposals benefits greatly from open discussion with multiple 
participants, contributing and questioning and engaging in Delphi-style 
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decision-making in multiple rounds of innovation, analysis, and amendment. 
In contrast to the common image of a sole visionary bringing forth a fully 
formed proposal for a new city or park from some combination of reclusive 
contemplation and fervent productivity, the multiparticipant workshop pro-
cess inevitably involves diversity, dialogue, and constructive disagreement. 
From this fertile mix of citizens, designers, technologists, and professional 
specialists may emerge powerful strategic moves, and uniquely well-tailored 
multicriteria compromise solutions. (And also, occasionally, irreconcilable 
differences, split decisions, and uncertain priorities). If stakeholder participa-
tion per se is a critical determinant of outcomes, an effective participatory 
workshop is a key enabling process.

For example, in the “Alternative Futures for Al-Ula, Saudi Arabia” project 
by Harvard University, the midterm, half-day facilitated workshop enabled 
planning and design students to articulate a shared diagram containing 
both specific programmatic requirements and specific place-based respons-
es, which served for the rest of the study as a kind of strategic framework, 
or “meta-project,” in which individual change proposals were located and 
interconnected.

5. Systems thinking 

A final broad determinant of outcomes is the extent to which “systems 
thinking” was a real component of the study. In its simplest form, an incor-
poration of systems thinking leads to an articulation and analysis of the dy-
namic interconnectivity between multiple systems—social, natural, techno-
logical, economic, and others. This way of thinking necessarily requires the 
engagement of suitably knowledgeable specialists in each of these separate 
disciplines, as well as advanced tools for representation and simulation of 
dynamic interconnection. 

For example, in the “CAMKOX corridor, Rethinking London’s Growth” 
project, by University College London/Centre for Applied Spatial Analy-
sis, United Kingdom, the study participants noted: “Transport links, taken 
together, are intended to enhance connectivity, mobility, and productivity 
across the region. Other impacts of growth also need to be addressed, such 
as last-mile connectivity and multimodal transport, social inequities, land 
consumption of agriculture and forests, greater flood risk, pollution, and 
loss of ecological function and integrity of this historical region, including its 
villages and towns.”

In the “Lahn River Landscape, Exploring the Future” project by Leibniz Uni-
versity Hannover, Germany, four ecosystem services were considered—food 
provision, climate regulation, habitats, and recreation—representing the 
major classes of supporting, provisioning, regulating, and cultural ecosys-
tem services. 

Overriding aspects of the IGC process 

In addition to the noted generally encountered processes, the IGC projects 
also were informed by two specific and influential requirements that directly 
shaped outcomes: a set of shared assumptions and catalog of technological 
innovations and a requirement for addressing a specific timeline and likely 
unfolding of events between 2035 and 2050.

1. IGC shared assumptions and technological innovations

This set of shared assumptions and catalog of innovations directly shaped 
outcomes in that they established both likely baseline conditions and possible 
technological responses. The extent to which these shared assumptions and in-
novations were triggers to imagination and new proposals, or were in fact con-
straints to imaginative or effective design, is unclear. The value of these shared 
assumptions clearly lies in enabling basic comparisons between projects.

2. IGC timeline

The timeline requirements, which were not universally observed across all 
IGC projects, similarly provided a shared framework for comparing out-
comes. The extreme variability in the capacity to meaningfully project 15 
or 30 years forward, or to predict social or technological responses in that 
time frame, means these shared criteria are of limited value in evaluating or 
comparing projects or outcomes.

Conclusions
Although the overall evaluation of the participants in the IGC 2018–19 
initiative was positive, individual teams faced a variety of issues depending 
on the variable settings they managed to arrange for their studies, including 
the level of experience and type of participants involved, the available time 
frame and schedules for the study, and the availability of data—generic is-
sues that must be confronted by any large or complicated project with mul-
tiple stakeholders and broadly ranging requirements. In general, the report-
ed issues and difficulties included time and data availability, using advanced 
software, handling the complexity of the territorial systems, dealing with 
accuracy of representations and scale, and in some cases complying with 
the IGC format requirements. The latter may be considered a trade-off for 
achieving comparable studies across a range of settings, from which it may 
be possible to reach a higher level of understanding of how the geodesign 
approach can be applied to a variety of issues at the global scale. In addi-
tion, although the first year of the IGC work was indeed fast and intense, 
it is expectable that in the future, coordination issues may be more readily 
overcome with further experience by all the participants. In addition, not all 
the groups had the background knowledge or could access the necessary 
expertise to handle all the required systems. Some teams reported difficul-
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ties in collaboration when designers and researchers were involved because 
of their different perspectives and approaches to addressing the studies.

IGC participants frequently reported challenges explaining the project re-
quirements to local stakeholders who may not regularly deal with long-term 
strategies. This challenge will be ongoing, especially because of the diffi-
culty most people have in considering their collective future, and their lack 
of familiarity with structured ways to develop and compare spatiotemporal 
scenarios, as in multirotation forest management modeling or local climate 
change visioning processes. It would be instructive in future IGC applica-
tions for the less expert stakeholders to see and discuss the final presenta-
tions, to record their learnings and increased acceptance of, or support for, 
geodesign methods. Finally, there is still a big barrier for our students and 
faculty members to fully understand local complicated land management 
systems. For them, for non-designer stakeholders, for non-experts, and for 
those with single-discipline backgrounds, there may need to be significantly 
more emphasis on how project proposals are represented. Those who do 
not habitually consider the world from a map point of view might glean the 
most meaning from more naturalistic representations, such as immersive 3D 
visual environments, or otherwise allowing more choices to be made in the 
format and scale of presentations.

Even though the first year of the IGC was fast and intense, most of the 
teams acknowledged the studies were successful in capacity building, 
awareness raising, and eventually producing expected design scenarios. 
However, only one third of the participants were fully satisfied in the quality 
of the final design. This should not be seen as a negative outcome, as in 
the majority of cases, the studies involved students with little or no previous 
knowledge on both planning and design, in the study areas in general, and 
in geodesign methods, workflows, and tools. In all those cases, achieving 
a fast learning experience on the territorial dynamics in the study areas, on 
the IGC assumptions and innovations, on geodesign methods and tools, 
and producing a powerful body of work can be considered already a posi-
tive substantial result. Among the factors contributing to the success of the 
studies was the possibility to understand complex territorial systems in the 
study areas, and to address the key issues through collaborative multidisci-
plinary work and applying systems thinking.
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