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 Abstract:  

In planning an urban hospital, the complex priority-setting of goals often neglects how landscape 

designs impact ecosystem quality and threaten public health. As a result, the difficulty of counter-

acting the urban heat island effects and reaching sustainable development goals on time exponen-

tially increases. In this context, a research workshop conducted with facility managers, planners, 

designers, and various groups of hospital users helped to analyze and propose actions to solve cli-

mate and health environmental issues for the future redevelopment of the Sahlgrenska University 

Hospital campus. The groups participated in community-led research and applied landscape plan-

ning tools to visualize and problem-solve climate, energy, and urban environmental health issues 

that affect outdoor campus users and pedestrians. This research is an illustrative case study that 

depicts the methods employed in the four-session research workshop and the development of its 

results on (i) visualizing the street environment and spatial inequities in urban scenes, (ii) reviewing 

heat, runoff, and biotope data at the pedestrian level, (iii) applying prioritized planning at critical 

urban scenes, and (iv) proposing spatial design solutions centered on vulnerable hospital outdoor 

users. The results are descriptions of the group dynamics and their outputs on how public transpor-

tation stops, street crossings, free-seating areas, and spaces at building entrances affect the local 

urban ecosystem, the energy balance of buildings, and the mobility of vulnerable pedestrians, in-

cluding outdoor workers. 

Keywords: urban health; capacity building; research workshops; integrated urban planning; green 

hospitals 

 

1. Introduction 

As cities around the globe grow, congestion and environmental degradation also in-
crease. Sealed pavements taking over green soils result in rainwater runoff and hazardous 
urban heat spots that impact soil, water, and air quality. Among these, streets have histor-
ically formed impervious layers, disrupting hydrological cycles and requiring expensive 
stormwater infrastructure to manage stormwater runoff and protect ground and surface 
water quality (National Association of City Transportation Officials, 2021). The conse-
quence is environmental degradation capable of destroying local ecosystems, habitats, 
wildlife, and our health (WHO, 2015). 

Hospitals add to this urban health problem as a significant contributor to environ-
mental degradation. In perspective, the entire health sector is above emissions compared 
to the air traffic and shipping sectors, with a production of 4.4% of global greenhouse gases 
such as CO2 (HCWH, 2021). Within the sector, hospitals are the main contributor to the 
high economic impacts and economic costs to society (Keller et al., 2021). It becomes a 
priority for hospital planners and developers to act on reducing greenhouse gas emissions 
by also reducing factors contributing to urban heat islands (Chen & You, 2019) and their 
effects on people.  
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The Sahlgrenska University Hospital campus in Gothenburg has an urban proposal 

for 2023 that will connect the University Hospital campus through buildings and foot-
bridges with the University of Gothenburg. The aim is to offer a more social and safer en-
vironment to the community (Sahlgrenska, 2021). At this site in the summer of 2021, a 
field survey using UrbanCare assessment tools collected data on heat spots, surface runoff, 
and biotope loss; three environmental degradation processes that decrease water, soil, and 
air quality (Building Health Lab, 2021a). Its online visualization tool made the data avail-
able for urban development stakeholders to assess possible impacts on the local climate, 
the energy balance of buildings, and the health of vulnerable hospital outdoor users such 
as children, the elderly, patients and their caregivers (Building Health Lab, 2021b). 

The field survey includes the hospital’s recently renewed plaza, the Blä sträket (Blue 
Line). It shows a pedestrian space with hard surfaces that increase rainwater runoff, de-
crease biotope levels, and generate a persistent heat spot where the most visited buildings 
and seating areas are. Altogether, the urban scene indicates a poor ecosystem service to 
the community that might also reduce the users’ quality experience. However, this is in-
conclusive without spatial assessments from the hospital’s outdoor users, who need to be 
informed about environmental stressors and their impacts on climate and health. 

Capacity building in urban research for hospital development needs to be built out 
for all types of stakeholders to jointly battle urban degradation processes and integrate 
sustainable development goals into plans. Informed decision-making can accelerate by 
enhancing problem-solving skills and applying integrated planning to co-create climate 
change adaptation and mitigation strategies through community-led research and inno-
vation (International Accountability Project, 2018; Milojević, 2018). 

 
A research workshop realized at Chalmers University in early 2022 used UrbanCare 

methods and tools to investigate urban climate, energy, and health issues and propose 
spatial solutions at the pedestrian level. Facility managers, planners, designers, and vari-
ous groups of hospital users were among the 43 workshop participants that applied com-
munity-led research and urban integrated planning strategies. 

This case study aims to describe how the participants grasp and apply novel urban 
planning tools for sustainable development and public health and to what extent the out-
puts integrate sustainable development goals related to climate, energy, and health. 

 

2. Theories and Methods 

The purpose of structuring this case study is to give insight on how to tap into local 
knowledge for developing co-creation approaches (Tan et al., 2019) with systems thinking. 
It aims to strengthen transdisciplinary techniques and skills to collaboratively work on 
problems societies face (Grohs et al., 2018), such as the current climate and health twin 
crises. 

With an illustrative case study approach, this section explains (i) the research work-
shop conceptual framework, (ii) its structure and tools, (iii) the process with problem-
solving tasks delivered to participants, and (iv) the knowledge check on the participant 
outputs. Steps, previous research, and resources required for preparing the workshop are 
not part of the aim and are, therefore, excluded from this study. 

 
(i) Workshop conceptual framework 

The UrbanCare methodology used in the workshop is primarily for capacity building 
at higher education institutes. It employs a mixed methods design to gather and use urban 
ecosystem data at the street level to develop evidence-based spatial actions that improve 
climate and energy outcomes while building pedestrian health (Valera Sosa, 2021). The 
methodology stems from a conceptual framework of four pillars: (i) walkability, (ii) urban 
climate, (iii) energy balance, and (iv) public health that improves urban health (Urban 
Health, 2021).  

(i) Walkability measurements are based on density maps of specific urban functions 
and networks of walkways using open-source data. Density values interpolate point data 
(priority destinations) and polygons (pedestrian infrastructure) using Line Density tools 
in GIS (Telega et al., 2021). (ii) Urban climate focuses on the relation of landscapes with 
microclimates (Gkatsopoulus, 2017) and its mitigation properties on environmental 
stressors. (iii) Energy balance is about urban planning and regenerative landscape design 
(Everard, 2021) for this study to improve the energy balance of hospital buildings (Shen 
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et al., 2019), specifically non-operational energy consumption (Teke, 2015). (iv) The pub-
lic health aspect centers on ecosystem degradation mechanisms and their relation to hu-
man health. Specifically, the rise in cities of allergies, heat strokes, inflammatory diseases, 
auto-immune diseases (Flies et al., 2019), cardiovascular diseases, kidney failure, respir-
atory problems, metabolic disorders, and other health conditions affecting the elderly, 
children, socially isolated groups or individuals, and outdoor workers (Paravantis et al., 
2017). 

The workshop design makes the conceptual framework practical with Pedestrian 
Loops. Using Google Maps, the study site is defined with priority destinations identified 
and mapped (points) within a 1 km radius. Walkways and sidewalks (lines) connecting the 
priority destinations render GIS units called “Pedestrian Loops”, or theoretical continuous 
walkways within neighborhoods, within reach for people to do daily errands and other 
activities safely from street threats. 

The loops are composed of streetscape sections or urban scenes that are used as tem-
plates to fill in the data from the field surveys (Figure 1). 

 

 

Figure 1. The Data Viewer for individual navigation of the Pedestrian Loops.                    
Row 1: Satellite View of Pedestrian Loop 1 with clickable pins to its urban scenes; Row 2: Pedes-
trian View of an urban scene with clickable icons to environmental data; Row 3: environmental 
data of the urban scene. 
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(ii) Workshop structure and tools 
The workshop structure has three main parts. First, an online input lecture intro-

duces the pedestrian health concept and describes its risk factors from spatial inequities 
in streetscapes and urban ecosystem degeneration mechanisms. Second, a guided walk is 
offered at the site to visit short segments of the pedestrian loops and some of its four walk-
way connectors: spaces close to building entrances, seating areas, street crossings, and 
public transportation stops. The third is executing the workshop's four sessions (Table 1). 

Table 1. UrbanCare Workshop session objectives and deliverables 

Sessions Objectives Deliverables 

S1: Gap Finder 
Identify urban scenes that hin-
der active travel. 

Hand-written and online survey re-
plies. 

S2: Diagnostics 

Describe for the scenes selected 
the urban ecosystem degenera-
tion mechanisms present and 
how they affect human health. 

Selection of the most critical urban 
scene in each pedestrian loop. 

S3: Planning 

Gather information on Policies, 
Technical Resources, and Eco-
nomic resources available for 
climate and health spatial pro-
jects. 

Written comments on each domain. 

S4: Design 

Communicate visually the ur-
ban issues found and possible 
solutions addressing vulnerable 
hospital outdoor users. 

Conceptual sketches and drawings. 
Presentation of the sketches including 
session 3 comments. 

 
Analog and digital tools are available for the workshop participants to help produce 

the deliverables. The designs of both sets offer infographics with the data gathered in the 
field surveys. 

The analog interface includes four card sets (Figure 2), surveys, and other didactic 
materials arranged over a pedestrian loop board (Figure 3). Persona cards express the gait 
conditions and mobility needs of vulnerable outdoor users. Pedestrian challenge cards in-
struct the participant on where to locate pathway street connectors and rate their level of 
convenience, safety, comfort, and attractiveness (Speck, 2018). Eco killer cards provide 
definitions and terminology used in both versions of the Data Viewer. The pedestrian dis-
ease cards offer short descriptions of urban-associated diseases. 

The digital interface is UrbanCare Data Viewer, a web-based immersive journey for 
citizens and other stakeholders to navigate urban scenes, such as Google Streets, but from 
a pedestrian perspective instead of a vehicle perspective. It shows 360° urban scene im-
ages with clickable icons for urban heat, surface runoff, and biotope loss that display cli-
mate-related infographics to help participants understand the possible environmental im-
pacts on pedestrians (Figure 1). A fourth clickable opens an online survey for participants 
to rate the environmental conditions of walkway connectors in pedestrian loops. 

 
(iii) Workshop process 
A principal investigator and two assistants conducted the research workshop.  
First, the principal investigator gave the 43 participants of the workshop an online 

input lecture to introduce the concept of pedestrian health and describe its risk factors 
from spatial inequities in streetscapes and urban ecosystem degeneration mechanisms. 

Secondly, workshop participants had a guided walk on the site to visit short segments 
of the three pedestrian loops and some of its four walkway connectors: spaces close to 
building entrances, seating areas, street crossings, and public transportation stops.  
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Figure 2. UrbanCare Cards for group tasks at the Working Table.                            
Row 1: Persona cards; Row 2: Pedestrian challenge cards; Row 3: Eco-killer cards; Row 4: Pedes-
trian disease cards. Each pedestrian loop board has a satellite image of the loop to be analyzed and 
space to place the cards and other workshop materials. 
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Figure 2. Working Table layout to place the loop map (row 2) and UrbanCare cards. 

Thirdly, the main investigator introduced the workshop sessions, their objectives, 
and deliverables (Table 1) and offered an overview of the materials placed on the working 
tables (Figure 3). The participants were grouped into six teams. Each team joined a Work-
ing Table identified with a letter, from A to F. Tables A and B worked on Loop 1, tables C 
and D on Loop 2, and teams E and F on Loop 3. In the execution of the workshop’s four 
sessions, both assistants mentored the working tables to help the participants follow in-
structions and ensure timekeeping. The main investigator responded to questions and 
doubts from the mentors and participants. The first two sessions revisited inputs from the 
lecture and the guided walk using the analog and digital materials. Workshop sessions 3 
and 4 gathered participant outputs for a knowledge check. 

 
Session 1: Gap Finder. This session had two parts. In part 1, the participants opened 

a QR code to access the UrbanCare Data Viewer. In 25 minutes, they individually visited 
the pedestrian loops with their laptops or phones, visualized urban scenes, and clicked on 
urban heat, surface runoff, biotope loss, and spatial inequity icons. The latter opened an 
online multiple-choice survey to fill out and rate the environmental conditions of walkway 
connectors within the urban scenes of the pedestrian loop assigned to their working table. 
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In part two, the participants had 15 minutes to team up, select one user persona chip per 
working table, and make a second tour of the loops. This time, the persona chip moved 
along the loop board. The pedestrian challenge and pedestrian health cards enriched the 
group discussions on the urban scenes and encouraged participants to fill out a written 
survey (Tables 2, 3 in Results Session 1).   

 
Session 2: Diagnostics. In 45 minutes, each working table had to discuss the findings 

from session 1 to select the most challenging urban scene for vulnerable users with a focus 
on the persona (Table 4 in Results Session 2). The viewer was also available to enhance 
the discussion with infographic data. 

 
(iv) Workshop knowledge check 
In sessions 3 and 4, the main investigator had the opportunity to determine if the 

participants understood and applied the content from previous inputs and again rehearsed 
it in sessions 1 and 2.  

 
Session 3: Planning. In this session, participants had 25 minutes to develop a plan-

ning strategy following three steps. 1. Prioritize climate, energy, and health goals for the 
urban scene selected. 2. Create a team to align goals and develop actions. And 3. Create a 
time plan (Table 5 in Results Session 3). 

 
Session 4: Design. In 45 minutes, the participants were instructed to sketch on A4 

sheets the various pedestrian and environmental issues found in the urban scene previ-
ously selected and their possible solutions. The data viewer was used to revisit urban 
scenes while sketching the before and after scenarios. At the end of the session, each work-
ing table team had 10 minutes to present their findings from session 3 and show the 
sketches (Figures 4 to 6 in Results Session 4). 

3. Results 

This section describes participant outputs in all four workshop sessions. 
 

3.1 Session 1  

Table 2 shows the aggregated results attained with the individual online survey and 
notes taken by the mentors from the group handout surveys. 

Table 2. Online survey aggregated results.  

Walkway con-
nectors 

Question 

Aggregated results by loops 

(based on a Likert scale response survey) 
Strongly agree | Agree | Neutral | Disagree | Strongly 
disagree 

  Loop 1 Loop 2 Loop 3 

Public Transpor-
tation Stops & 
stations 

Convenience Disagreed N.A. Neutral 
Safeness Disagreed N.A. Agreed 
Comfort Disagreed N.A. Disagreed 
Attractiveness Disagreed N.A. Neutral 

Priority En-
trances to open 
spaces and build-
ings 

Convenience Strongy disagreed Disagreed Disagreed 
Safeness Disagreed Neutral  Neutral 
Comfort Disagreed Neutral Neutral 
Attractiveness Disagreed Disagreed Neutral 

Public free seat-
ing 

Convenience Strongy disagreed Neutral Disagreed 
Safeness Disagreed Disagreed Neutral 
Comfort Disagreed Disagreed Neutral 
Attractiveness Strongly disagreed Disagreed Disagreed 

Street crossings 

Convenience Neutral  Strongly disagreed Disagreed 
Safeness Neutral Strongly disagreed Neutral 
Comfort Neutral Neutral Agreed 
Attractiveness Neutral Neutral Neutral 

 



 8 of 13 
 

 

 

Table 3. Handwritten survey results. 

 Loop 1  

Walkway connectors Persona selected 
Main environmental barriers  

to your persona? 

Public Transportation Stops 
& stations 

Cane User 
Different levels create obstacles in the 
journey. 

Kids & Parents Lacking landmarks and pathway finding 

Priority Entrances to  
open spaces and buildings 

Cane User 
Difficult to find and locate priority en-
trances 

Kids & Parents Difficult to find 

Public free seating 
Cane User 

Very few seating spaces. Eg. Only one 
bench at the parking spot 

Kids & Parents Very few and oddly placed 

Street crossings 
Cane User Long crossings with no markings 

Kids & Parents 
Long and vague crossings, no safety from 
traffic 

 Loop 2  

Walkway connectors Persona selected 
Main environmental barriers to your per-
sona? 

Public Transportation Stops 
& stations 

Kids & Parents None Nearby 

Wheelchair user Difficult to find. No signages. Unsafe 

Priority Entrances to  
open spaces and buildings 

Kids & Parents 
Green areas are relaxing but difficult to 
find. Priority entrances are difficult to 
find. 

Wheelchair user 
Difficult to find entrances to different 
types of healthcare clinics. No orienta-
tion. 

Public free seating 
Kids & Parents None Nearby 
Wheelchair user No pause spaces found. 

Street crossings 

Kids & Parents Unsafe and informal crossings 

Wheelchair user 
No markings for crossings, risky to get 
through traffic. Only stairs, no ramps, or 
elevators. 

 Loop 3  

Walkway connectors Persona selected 
Main environmental barriers to your per-
sona? 

Public Transportation Stops 
& stations 

All personas 
Very hot to wait at the stops. No shade. 
Poor accessibility due to heavy traffic 

Kid Heavy traffic flow, sharp curved roads. 

Priority Entrances to  
open spaces and buildings 

All personas 
Difficult to find entrances. Blocked by 
cars. 

Kid 
Not obvious that it is an entrance. No ori-
entation. Scary impression and dead 
spaces. 

Public free seating 

All personas 
Few free seatings are available but not 
shaded 

Kid 
No spaces to play. Few unshaded seat-
ings. 

Street crossings 
All personas 

No proper markings for crossings, pedes-
trian safety at risk. 

Kid Long crossings. No signages 
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3.2 Session 2  

The diagnostics session results are a selection of urban scenes with the highest levels 
of urban heat, surface runoff, and biotope loss at the pedestrian level. Teams A to D se-
lected four urban scenes, two for loop 1 and two for loop 2. Teams E and F selected the 
same scene for loop 3 (Table 4). 

Table 4. Urban Scenes selected by each Working Table 

Loop No. # Urban Scenes 
Working tables 
(teams) 

Urban Scenes selected 

1 9 A, B 

Working Table A, Loop 1, Urban Scene 

6 | Bus stop 
Working Table B, Loop 1, Urban scene 
2 | Priority entrance 

2 8 C, D 

Working Table C, Loop 2, Urban Scene 

1 | Priority entrance 
Working Table D, Loop 2, Urban 
Scene 2 | Tram stop 

3 8 E, F 
Working Table E and F, Loop 3, Urban 
Scene 8 | Free seating 

 

3.3 Session 3  

The planning session results summarize the planning strategies for critical urban 
scenes in the loops discussed by the participants and noted by the two workshop mentors. 
The notes reflect the consensus on the environmental issues from the urban scenes se-
lected in session 2.   

For each urban scene selected, it highlights (i) climate, energy, and health problems; 
(ii) the configuration of the technical team that aligns climate, energy, and health goals 
and develops actions; and (iii) the ideal timeframe to execute the project (Table 5). 

Table 5. Planning strategies for each urban scene selected. 

Loop 
No. 

Urban Scenes se-
lected 

Climate, Energy, and  
Health problems 

Who develops the plan?  
Technical team required 

Ideal timeline  
(years) 

1 

Working Table A, 
Loop 1, Urban 
Scene 6 
 

A. Large paved as-
phalt surfaces and low 
green 

A. Landscape design-
ers and architects 

A. 3 to 5 

Working Table B, 
Loop 1, Urban 
scene 2 

B. Lack of safety 
from vehicles. 

B. urban planner, traf-
fic authorities, landscape 
designer, climate special-
ist 

B. 3 to 5 

2 

Working Table C, 
Loop 2, Urban 
Scene 1 

C. No orientation 
and landmarks to iden-
tify entrance. No seat-
ing leading to fatigue. 

C. Architect, climate 
designer 

C. 1 to 2 

Working Table D, 
Loop 2, Urban 
Scene 2 

D. Unsafe from vehi-
cles. Low biotope and 
high runoff. 

D. Biodiversity plan-
ner, botanist, landscape 
designer 

D. 3 to 5 

3 

Working Table E 
and F, Loop 3, Ur-
ban Scene 8 
Safeness 

E. Poor biotope and 
high runoff. 

E. Urban planner, 
landscape designer 

E. 2 to 3 

F. Unshaded seating 
spaces. 

F. Landscape de-
signer, architect 

F. 1 to 2 

 

3.4 Session 4  

Results from the design session include concept notes and sketches of the selected 
urban scenes that should improve pedestrian health and outdoor areas at buildings to op-
timize their energy balance. Both groups made sketches per loop, expressing the before 
and after scenarios shown at the end of the session through an oral presentation. 
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In Loop 1, Working Table A presented problem-solving sketches for Urban Scene 6. 

The Before scenario showed high surface runoff, no biotope, and unsafe and inaccessible 
spaces. The after scenario recreated a start-up village with shaded cafeterias and green 
spaces. Working Table B presented problem-solving sketches for Urban Scene 2. The Be-
fore scenario highlighted a lack of orientation and landmarks, no resting and social spaces, 
and cars priority. The after scenario presented a connecting water stream and a fountain 
and proposed retrofitting the entrance at the plaza (Figure 4). 

 

 

Figure 4. Loop 1 results from Working Tables A and B. 

In Loop 2, Working Table C presented problem-solving sketches for Urban Scene 1. 
The Before scenario showed high surface runoff and urban heat, a lack of safety from ve-
hicles, and buildings exposed to heat spots. The after scenario drew shaded spaces with 
green space, green facades for nearby buildings, and a tree avenue. Working Table D pre-
sented problem-solving sketches for Urban Scene 2. The Before scenario accused a lack of 
social spaces, a low biotope, and high urban heat levels. The After scenario incorporated 
the neighboring botanical garden to protect pedestrians, aiming to improve social cohe-
sion with nearby communities (Figure 5). 
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Figure 5. Loop 2 results from Working Tables C and D. 

In Loop 3, Working Table E presented problem-solving sketches for Urban Scene 8. 
The Before scenario showed high surface runoff and low biotope levels. The After scenario 
suggested creating more green spaces and a water stream along the plaza to cool the envi-
ronment. Working Table F presented problem-solving sketches also for Urban Scene 8. 
The Before scenario pointed out poor pedestrian navigation and a lack of social spaces. 
The After scenario proposed retrofits with permeable surfaces, shared open spaces, and 
adding shading greenery to the plaza (Figure 6). 

 

 

Figure 6. Loop 3 results from Working Tables E and F. 
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4. Discussion 

95% of the workshop participants attended the online input lecture, which may ex-
plain why there was no need for clarification of concepts or terminology in the four main 
research topic areas: urban heat, surface runoff, biotope loss, and spatial inequity.  

In sessions 1 and 2, the teams had a learning curve with the Data Viewer but did en-
gage in community-led research while investigating through the table boards. The surveys, 
sketches, and notes at all Working Tables reflected climate, energy, and health issues. 

The knowledge check on participant outputs in sessions 3 and 4 were positive. In ses-
sion 3, the proposals for building technical teams to problem-solve the selected urban 
scenes were diverse and adjusted to the climate and energy needs. It offered valuable hints 
on developing tasks to understand and apply transdisciplinary approaches. The execution 
times proposed were discussed and agreed upon by consensus. It indicates that despite 
the groups being diverse in technical backgrounds and levels, decision-making in urban 
development processes can be significantly improved when informed. 

The final presentation of sketches per working table referred to the concepts and in-
cluded terminology discussed in the input lecture and the cards. However, the prioritiza-
tion of problems only highlighted climate and energy aspects and did not list impacts on 
any subgroup of the vulnerable pedestrians depicted in the persona chips. Emphasizing 
the assessment and development of concept designs for vulnerable hospital outdoor users 
must be reinforced in the input lecture and during the workshop. 

5. Conclusions 

This illustrative case study systematically described how a research workshop as-
sisted a group of participants in grasping and applying novel urban planning concepts and 
tools for sustainable development and public health. It gave insight into implementing 
community-led research in a short time to co-create local spatial actions that integrate 
sustainable development goals related to climate, energy, and health. 

The recording of steps and tasks showed that the research workshop conceptual 
framework was well communicated. The workshop structure was effective in attaining the 
expected outputs from participants. The digital interface may need a tutorial and software 
improvements, while the analog tools did not raise questions. The four sessions were 
structured to achieve the expected outputs and outcomes within the programmed time. 
The knowledge check was possible with the format of the deliverables, which allowed re-
view after the workshop was finished. 

For the research workshop participants, it is straightforward to understand the cli-
mate and energy aspects of urban health. Reinforcing the public health aspect of urban 
health is needed. Also, it is  necessary to carefully study the economic and technical bur-
den of preparing the research workshop to evaluate its cost-efficiency and determine if it 
is feasible to replicate and upscale at the city and regional levels. 
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