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Introduction

01

Successful transformational climate action is under-
pinned by citizens and digitalization. Digital solutions 
should improve citizens’ lives while also strengthening 
their rights.
 Transformational adaptation to climate change re-
quires citizens to be on board and means deep, sys-

and ecological systems for sustainable development1 
Digitalization is a powerful accelerator of processes 
and offers environmental policy new scope to shape 
climate action and conserve nature and resources. If 
it is successfully and sustainably designed, digital 
transformation can provide strong support for social 
and environmental restructuring.2 Over the long term, 
transformational adaptation to climate change and 
digital transformation in cities require acceptance 

Digital solutions therefore have to start from the needs 

co-creation with them.
 By the year 2050, about 2.5 billion more people will 
be living in urban areas. More than half the world’s 
population currently live in cities; by 2050, this will 
have risen to two thirds or about 66%.3 This massive 
increase in the urban population across the globe is 
the equivalent of the entire urban population of Africa 
and Asia in 2015. Cities are also innovation hubs and 
places where minds and ideas collide and enrich each 

diverse and open, participatory and inclusive, climate- 

thriving, and responsive and sensitive.4 

 Every year, people lose their lives in dangerous 

climate change. It goes without saying that not a single 
individual should be exposed so defenselessly to such 
risks. And we now have the knowledge and informa-

the way our cities function and develop. Climate 
change, urbanization and digital transformation are 
the megatrends of our time and need to be addressed 
together.
The Global Program “ICT-based Adaptation to Climate 

German Federal Ministry for the Environment, Nature 

by the Deutsche Gesellschaft für Internationale 

German Federal Ministry of the Interior, Building and 

 In our partner countries, we cooperate with the Min-

the Agency for International Development Coopera-
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Secretary of Digital Government of the Presidency of 
-

 The global program operates at the intersection of 
three megatrends – climate change, urbanization and 
digital transformation – with the mandate of devel-
oping digital solutions to support cities and their citi-
zens to better adapt to climate change, to collaborate 
on achieving their countries’ Nationally Determined 

-

urban development in the partner cities of Bhubane-
shwar and Kochi in India, Guadalajara and Zapopan 
in Mexico, and Chiclayo and Trujillo in Peru.
 We would like to express our deep thanks to our 
commissioning parties and partners in our partner 
countries and cities for their commitment and crea-
tivity and for having the courage to embark on this ex-
perimental journey with us. Open innovation means 

problems but also involves jointly managing risks 
along the way.
 At the time of writing, urban areas account for 90 % 
of reported coronavirus cases,5 and our partner coun-

tries India, Mexico and Peru are among the countries 
with the highest number of cases. We and our part-
ners have had to adapt roles and digitalize activities 
to be able to complete the global program. However, 

the COVID-19 pandemic without digital tools, and 
urban density does not inevitably correlate with higher 
virus transmission rates, so vulnerabilities are largely 
a result of choices as to how people live, work and 
travel. Now we have the opportunity to recover better, 
by building more resilient, inclusive and sustainable 
cities.6 
 Proactively addressing a changing climate and wel-
coming the abundance of new technologies opens up 
pathways towards more livable cities. It is the role of 
urban policy makers and practitioners to see climate 
action and digital transformation as interlinked ele-
ments of planning better, more resilient cities and em-
powering individuals with the necessary capacity to 
understand and use digital solutions while also with-
standing the impact of climate change.
 In this practical guide, we introduce you to a pro-
cess called “citizen-centered innovation” and a set of 
methods to support it. This process is based on agile 
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methods with a human/user-centered approach. Nev-

our understanding, citizens are more than “just” users: 
they have rights to be strengthened and obligations 
to be met.
 We provide guidance for urban policymakers and 
practitioners on conducting a collaborative process of 
developing and implementing digital solutions for 
gathering and analyzing urban data and integrating it 
into urban planning to promote evidence-based deci-
sion making that will improve climate resilience and 
inclusion in cities.

This guide addresses especially the challenge of the 
lack of geo-referenced, geographically bounded local 
data that is crucial for climate-friendly urban develop-
ment. Relevant data at household, neighborhood or 
district scale is often outdated, unusable, inaccessible, 
non-digital or simply non-existent. Urban policy 
makers and practitioners face a critical lack of data 
because traditional methods for collecting planning 
data are time- and cost-intensive. Digital solutions can 
support cities and municipalities in these tasks while 
raising awareness of the importance of climate action.

 
URL: https://www.ipcc.ch/site/assets/uploads/sites/2/2018/12/SPM-for-cities.pdf

 
Environment. URL: https://www.bmu.de/en/digital-policy-agenda-for-the-environment/

3 UN-DESA 2014: World Urbanization Prospects: The 2014 Revision. New York.
 

Making digital transformation at the local level sustainable. URL: https://www.bmi.bund.de/SharedDocs/downloads/DE/veroeffentlichungen/

themen/bauen/wohnen/smart-city-charta-kurzfassung-de-und-en.pdf?__blob=publicationFile&v=4

https://covid19.who.int/

https://www.un.org/en/coronavirus/covid-19-urban-world
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Interlinking Megatrends

Climate change, urban development and digital trans-
-

able development of cities is impossible without taking 

and required transformational adaptations arising 
from a changing climate with increasingly frequent 

penetration of digital infrastructure, solutions and mul-
ti-stakeholder processes in physical, economic and 
social systems through digital transformation.
 Data plays an important role in addressing climate 
change impacts while also enabling cities to reap the 

underpins better information about climate change ac-
-

structure and increasing their citizens’ resilience: most 

enough for these tasks. At the same time, digitaliza-
tion is impacting on every area of people’s daily lives 
and offers numerous opportunities for engaging citi-
zens and businesses in data collection, climate action 
planning exercises and the co-creation of related ac-
tions. Proactive urban development therefore de-
pends on these two facets to arrive at better-informed 
analysis, decision-making and day-to-day manage-
ment of resilient cities.
 Climate action needs in a city may, for instance, re-

a redesign of the urban space to protect infrastructure, 
people and processes. Before any such redesign can 

-
formation on the exact situation and feasible solutions 

though, unlikely to apply because climate conditions 
and occurrences are changing. Models can therefore 

be redesigned and used to test different scenarios 

work with scenarios in turn requires a range of data 
whose collection, storage and analysis is facilitated 

-
tion of information facilitated and improved by digital 
technologies, a city can become smarter in dealing 

increasingly frequent urban heatwaves.
 Eventually, a “sensing” city that monitors environ-
mental, physical, and other processes can enable 

real-time management of urban infrastructure, basic 

-
formed medium- and long-term strategic and action 
planning for climate action measures and broader 
spatial interventions to create a more resilient city.
 Better sensing of urban environments and pro-
cesses improves understanding of these environ-
ments and processes. And if the right digital solutions 

-
itate citizens’ interaction with data and help them act 
on improved information about their city.7 

7  Ratti, Carlo 2015: The “Sensing” City Is the Future of Urbanism. 
Metropolis: 8 December 2014. URL: https://www.metropolismag.

com/cities/the-sensing-city-is-the-future-of-urbanism/ Also see: 
MIT Senseable City Lab 2018. URL. http://senseable.mit.edu/
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Figure 1: Interlinked Action Areas for Climate Smart Cities

Source: GIZ 2018. Global Program ICT-Based Adaptation to Climate Change in Cities. 
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Strategic Principles  
for Climate Smart Cities

When carried out correctly, digitalization means taking 
the Principles for Digital Development into consider-
ation at all stages, such as co-designing with users, 
understanding the existing ecosystem, designing for 
scale, using open standards, etc. The Principles for 
Digital Development were formulated in 2012, when 
international donor and multilateral organizations 
brought together existing guidance for institutional-
izing the lessons learned from digital development. 
The Digital Principles have changed over time and 
may continue changing, as they are a set of living 
guidelines intended to help practitioners successfully 
apply digital technologies to development programs.8 

These Digital Principles are very important, but we 
wanted more: we needed strategic principles that 
could support us in implementing our program in the 
best way possible with and for our partners. We there-
fore developed eight strategic principles based on the 
Principles for Digital Development and included spe-

-
ital solutions into partner systems, such as contributing 
to existing urban planning processes in our partner 
countries, addressing local climate challenges and 
fostering citizen participation and open innovation. 
Our strategic principles for climate smart cities in de-

8  Digital Impact Alliance 2020: Principles of Digital Development. URL: https://digitalprinciples.org/
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 TACKLE LOCAL CLIMATE CHALLENGES

climate scenarios, vulnerability assessments, etc.;

adaptation;

 CONTRIBUTE TO THE CITY’S PLANNING PROCESS

 
existing information systems. 

 FOSTER CITIZEN ENGAGEMENT 

Created by Adnen Kadri
from the Noun Project

Created by Adnen 
Kadri from the  
Noun Project

Created by Creative Mania
from the Noun Project

Created by Creative 
Mania from the  
Noun Project

Created by Martin Vanco
from the Noun Project

Created by Martin 
Vanco from the  
Noun Project

 PROMOTE LOCAL CO-CREATION

Created by Yu luck
from the Noun Project

Created by  
Yu Luck from the  

Noun Project

Figure 2: Strategic Principles for Climate Smart Cities
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 PLAN & IMPLEMENT FOR SUSTAINABILITY 

 
an easy to understand manner; 

 FACILITATE TRANSFERABILITY & UPSCALING

in a precise manner; 

 MAKE RESPONSIBLE USE OF DATA

and regulations;

threads, and protect themselves better.

 PRIORITIZE OPEN SOURCE 

and other stakeholders; 

Created by BomSymbols
from the Noun Project

Created by 
BomSymbols from the  

Noun Project

Created by Deivid Sáenz
from the Noun Project

Created by  
Deivid Sáenz from  
the Noun Project

Created by rajakumara
from the Noun Project

Created by 
Rajakumara from  
the Noun Project

Created by Rockicon  
from the Noun Project

Source: GIZ 2018. Global Program ICT-based Adaptation to Climate Change in Cities (ICT-A).  

Project poster. Bonn/Eschborn.
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Guiding Questions  
for Working with the 
Strategic Principles

The following are guiding questions used by moderators and 

trainers on the “ICT-based Adaptation to Climate Change in 

Cities” (ICT-A) global program and can be used in other work-

shops and learning activities, to help apply the strategic princi-

ples for climate smart cities.
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 1   FOSTER CITIZEN ENGAGEMENT

to ensure a targeted intervention in a city with the 

in the processes and outcomes of a climate action 
program? What steps can be taken to focus particu-
larly on the needs of vulnerable groups who are  
otherwise left out?

-
couraged and how can their different perspec- 
tives, ideas and resources be utilized to boost the  
effectiveness of interventions in a climate action  
program?

 2   ACKLE LOCAL CLIMATE CHALLENGES

knowledge compare with such data and informa-

be involved and could support the contribution of 
relevant data and information?

-
mate actions in a city, and how can these data gaps 
be addressed through ancillary data from similar 

-
tablishing a full picture and identifying the most suit-
able climate action measures in a city? How can 
these factors be assessed and accounted for in the 
interventions of a climate action program?

  3    CONTRIBUTE TO THE CITY’S  

PLANNING PROCESS

and climate action processes and products, and 
how can a climate action program advance these 
through additional inputs?

planning and design of climate action measures in 
a city? Where can this data be sourced? How do 
different sourcing efforts fare with regard to cost im-
plications?

usage of the data? How can such data collection be 
integrated into a city’s existing processes and sys-
tems to avoid overlap and duplication?

 4   PROMOTE LOCAL CO-CREATION

assets within a city that can be tapped to inform the 
development of the most creative and locally appli-

partner organizations or other actors be engaged in 
a climate action program?

-
opment can be undertaken to enhance local skills 
and foster local talents?

ensure stakeholder involvement at every crucial 

to form an integral part of such a program in a par-
ticular city?
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 5    PLAN AND IMPLEMENT FOR SUSTAINABILITY

align with its program objectives in the area of cli-
mate smart cities? Which realistic targets under 

-
come climate smart?

-
ment, climate change and digitalization be trans-
lated into a language that appeals positively to 
stakeholders and encourages their engagement and 
contribution? Which channels are most suitable for 
such communication?

climate change action currently align with each 
other? How can the interventions in a particular 
city’s climate action program be tailored to comple-
ment these strategies effectively?

  6    FACILITATE TRANSFERABILITY  

AND SCALING-UP

-
able for capturing the activities and lessons of a cli-

-

climate action program and between partner cities? 
What timelines have to be taken into account when 
planning the capturing and feedback loop activities?

action program be formatted and communicated 
through different channels to be made widely avail-
able to interested actors? Which partnerships and 
knowledge events can promote related knowledge 
and learning?

 

 7   MAKE RESPONSIBLE USE OF DATA

complied with in a climate action program? Which 
standards are applicable and most effective in 
achieving the program’s objectives and enhancing 
its guiding principles?

-
gram against data and ICT related risks? How can 
the partners in such a program contribute know-
ledge, experience and resources to necessary mit-
igation actions?

to develop citizens’ digital capacity be designed and 
integrated with other activities in a city? Which na-
tional and subnational organizations and other ac-
tors can support related activities in this regard?

 8   PRIORITIZE OPEN SOURCE

city using? How can new interventions utilize this 
infrastructure? Which other tools or systems may 
strengthen a city’s planning capacities? Can open, 
free and less resource-heavy solutions be found 
that can ensure similar or better performance and 
outcomes?

and platforms be used to activate and further de-
velop local initiatives? How can the interventions of 
a climate action program be designed in a way that 
invites local contribution and leadership in the public 

areas?

  Which open source solutions are relevant to a par-
ticular city? How can these be used with the re-
sources available? Which partners can support re-
lated interventions and also ensure collaboration 
beyond a climate action program’s lifetime?
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CHAPTER 02
Citizen-centered  

innovation process
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Agile methods start from the needs of users, in our 
case, the needs of citizens. They support you in de-
termining the needs of users/citizens and designing 
and building the product around them and in direct re-
sponse to them. This is why agile methods are the 
basis of the Citizen-centered innovation process that 
we developed for the global program ICT-based Ad-

 Agile methods, such as Design Thinking, Scrum and 
others, are grounded in theory and are the subject of 

Without going into detail and arguments here, it is im-

portant to set out the principles and certain concep-

are used in each case. It is necessary not only to know 

valid for us, for our partner and in the context in which 
they are to be applied. A quick look at your smart 
phone would probably reveal some digital solutions 
that have been developed using agile methods. 
 There follows a description of the Citizen-centered 
innovation process and the agile methods that it in-
cludes, which will be explained in more detail, along 
with lessons learned, in the next chapter. 

Citizen-centered  
innovation process

02



24   | Co-creating Climate Smart Cities: A Practical Guide

Figure 1: Citizen-centered innovation process. GIZ, 2017. 
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The Citizen-centered innovation process 
consists of six steps: 

 1    

along with political partners at the national level and 
city representatives. When undertaking research into 
potential partner cities, we focused on four important 
aspects, among others:
1. a city’s climate challenges and vulnerability;
2.  political commitment and/or interest in digitalization 

approaches;
3.  the ability of a municipality to make decisions with 

a degree of decentralization; and
4.  the capacities and resources that a city has to 

-
ment tool was developed and applied. For further 
information, please see the detailed description in 
the next chapter. The selected partner cities then 
signed a memorandum of understanding. 

 2    For the 

academia, non-governmental organizations, etc. The 
initial discussion for the ICT A global program was 
centered around local climate challenges and the 
partner country’s Nationally Determined Contributions 

Change: Implications for Cities – Key Findings from 
the Intergovernmental Panel on Climate Change”, 
published by the University of Cambridge and ICLEI.1

 3   Citizen-centered innovation process: The core 
of the co-creation process is a combination of agile 
methods selected according to the local context,  
institutional set-up, intercultural characteristics and 
digital ecosystem. In order to carry out the different 
phases, a Citizen-centered innovation process draws 
upon different formats to bring people together for col-
lective thinking, put together ideas and preliminary 
models and/or try out solutions under real-life condi-

-
mats that were used and customized to the needs and 
requirements of the different processes in each ICT A 
partner country. All the methods are explained in de-
tail in the next chapter. 

 4   Development of the digital solution: This step 
includes the coding of the digital solution based on the 
prototypes and mock-ups resulting from the last step. 
Several feedback loops with participants on the for-

from the kick-off workshops, citizens living in the pilot 

 5   Piloting: It involves two stages: internal testing 
with coders and piloting with citizens/users and city 

-
-

tors have the possibility to interact with and test a 
working digital solution, give their feedback and report 
bugs. Using the initial feedback and responses from 

and experience is a key part of the process. The main 
methods for piloting were: 

Panel on Climate Change, Fifth Assessment Report. University of Cambridge and ICLEI. URL: https://www.cisl.cam.ac.uk/business-action/

EN.pdf
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Citizen-centered innovation process. GIZ/Teresa Kerber, 2019. 

When we use what?
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-
moting dissemination of a prototyped solution and 
act as an initial feedback mechanism. It is impor-
tant to have a complete and functioning solution 
since it is going to be tested in real contexts. For 
further information, please see chapter 3. 

real context to practice how the digital solution 
would be used in case of an emergency. Drills re-
spond to the iterative nature of the process and are 
an important step in the feedback loop. Their pur-
pose is to try out the solution in order to identify 
areas for improvement. For further information, 
please see chapter 3. 

but with a strong focus on data. Datasets are given 
to the participants to produce, test and explore solu-
tions and new uses of the data. In the ICT A global 
program, datathons were envisioned as a way to 
rethink ideas and to anchor the generated data and 
information in the cities’ platforms. These two-day, 
on-site events were interrupted by the COVID-19 
pandemic and could not therefore be carried out in 
the partner cities. However, it is important to con-
sider such formats to guarantee the long-term sus-
tainability of digital solutions. 

 6  Wrap-up and transfer: This step included one 

order to discuss lessons learned and further roll-out 
and another with political national partners to ex-
change lessons learned, present the transfer pack-
ages and discuss possibilities for anchoring the dig-
ital solutions in national systems with a view to 
scaling-up. For further information about a transfer 
package and its implementation guide, please see 
annex 5. 

Result of the Citizen-centered innovation process are 
three implemented digital solutions whose brochures 
can be found here: 

Savior”: https://www.international-climate-initiative.

com/en/infotheque/publications/publication/article/

improving_public_services_with_a_co_created_

digital_solution 

IoT”: https://www.international-climate-initiative.

com/en/infotheque/publications/publication/article/

arbol_iot_internet_of_trees

Brochure about the digital solution for Peru  
“AYLLUDAMOS”: https://www.international-cli-

mate-initiative.com/en/infotheque/publications/pub-

lication/article/aylludamos_citizen_centered_inno-

All publications of the ICT A global program can be 
found on the website of the International Climate Ini-

-
vironment, Nature Conservation and Nuclear Safety 

https://www.international-climate-initiative.

com/en/

The transfer packages of the three digital solutions of 
the ICT A global program can be found on the plat-
forms of the partner cities or national partners and 
here: https://www.climate-digital-cities.com
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Methods

03

3.1 Rapid Assessment Tool
The Rapid Assessment Tool aims to enable an evi-
dence-based selection of partner cities for the global 
program by assessing their capacities, resources, 
suitability and commitment to cooperate in the devel-
opment, implementation, further use and scaling up 
of a digital solution for climate action. The tool ena-
bles a two-stage city selection process. First, for each 
city, a rapid assessment is made on the basis of web 
research and desk analysis. Multiple criteria for the 
following categories are analyzed:
a.  climate risk and data availability,
b.  climate adaptation,
c.  digital and ICT practices and 
d.  ICT innovation ecosystems. The rapid assessment 

prioritizes the selection of cities that are at higher 
risk due to climate change and have a more mature 
digital ecosystem by assigning a higher weight to 
these criteria. As a second stage of the analysis, a 

pre-selected city or cities in order to assess their 
interest in and commitment to cooperation. 

The Case of Bhubaneswar and Kochi, India

In the case of India, three cities were previously short-
listed for selection in agreement with the national 
partner, the Ministry of Housing and Urban Affairs 

-
tional program Smart Cities Mission:

1.  Bhubaneswar in the State of Odisha,
2.  Coimbatore in the State of Tamil Nadu and 
3.  Kochi in the State of Kerala. The rapid assessment 

showed that Bhubaneswar was most suitable for 
the project, though Kochi and Coimbatore also of-
fered viable options. 

All three cities had a history of climate adaptation pro-
jects including ones in partnership with international 
agencies, and have relatively mature digital ecosys-
tems and a conducive state policy environment in 
terms of climate change and digital projects. However, 
Bhubaneswar stood out. It was the most prone to cli-
mate change, with changing rain patterns, high levels 
of projected heat stress and cyclonic risk. City plan-
ning, including the city’s Comprehensive Develop-
ment Plan, has incorporated these climate adaptation 
goals into the city’s objectives. In conversation, the 
city government also stressed the related risks of wa-

it had a ‘Local Resilience Action Plan’ in the past, that 
a ‘Heat Resilience Plan’ was currently being devel-
oped, and that work was underway to devise a ‘Re-
gional Resilience Plan’. These three explicit schemes 
related to climate adaptation presented potential for 
synergies. There was therefore great interest in the 
issue, and this was also complemented by a high level 
of enthusiasm among civil society. 
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Figure 1: Results of the rapid assessment tool developed for the ICT-A Program in India. GIZ, 2018

For the report of the rapid assessment tool developed for the ICT-A Program in India, please see annex 1.
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Workshop

It is of the utmost importance to identify and frame the 
challenge that should be tackled along the ideation 
and development process of the digital solution, and 

the ICT-A global program, this is done as part of a 
multi-stakeholder kick-off workshop and the challenge 

change in cities established by the Intergovernmen    - 
 

‘Climate Change: Implications for Cities’1:
1.  extreme weather events, 
2. increased temperatures,
3.  food insecurity,
4.  freshwater availability and
5.  sea-level rise. However, it is important to highlight 

that the workshop can be carried out following the 
same structure and methodology in order to tackle 
urban challenges in other areas such as health, ed-
ucation, gender, etc. Stakeholders that attended 

-
ferent institutions, citizens’ representatives, the pri-
vate sector, universities and training institutes, 
non-governmental organizations, civil society  
organizations, etc.

In order to frame the climate challenge and provide a 
scope of intervention, a two-day workshop was car-
ried out in each city. The program of these workshops 
was mainly divided into two blocks: 
  Block 1. Generating a common understanding of the 

goals and scope of the ICT-A global program based 
 

  Block 2. 

The case of Guadalajara, Mexico

Guadalajara, Mexico, showed the urgent necessity for 
the city to tackle two main climate change impacts:
1.  increased temperatures and
2.  extreme weather events. These two challenges 

-
mand to allocate more resources to improving the 
quality and quantity of urban trees, which was high-
lighted in the city’s participatory budget of 2017. 
Guadalajara’s citizens wanted to have a greener 
city. Thus, given that mature trees can help regu-

of natural disasters, as well as to cool the air by be-
tween 2 and 8 degrees Celsius, it was collabora-
tively decided that the challenge would be tackled 
by improving the city’s urban trees. 

-
cumscribed geographical location within the city 

of this area was agreed during the kick-off workshops 
following a set of criteria that focused on diversity:

 

2.  socio-demographic characteristics of the popula-

should be carefully reviewed and adapted to each 

challenge. For example, natural areas might not be 
as relevant if you want to test a digital solution that 
tackles a challenge in education. 

Panel on Climate Change, Fifth Assessment Report. University of Cambridge and ICLEI. URL: https://www.cisl.cam.ac.uk/business-action/

EN.pdf
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The case of Guadalajara, Mexico

In the case of Guadalajara, Mexico, the pilot area 
‘Lomas de Polanco’ was mainly selected for its envi-
ronmental fragility and the implications that this had 
on the social vulnerability of its inhabitants. The area 

-
dustrial character with residential and commercial 
land use, as well as the rich demographic mix of the 
population, which ranges from senior citizens that had 
lived in the neighborhood since their childhood to chil-
dren that only go to school in the area. Such diversity 
will make it possible to identify and learn how useful 
the digital solution will be, in order to not leave anyone 
behind. 

 
Management Training

How can the great potentials of data be utilized while 
at the same time protecting citizens’ rights and the 
reputation of cities, municipalities and public institu-
tions? Data and data-driven innovation offer huge op-
portunities for cities and municipalities. However, an 
increasing number of cases where data has been mis-
used have caused unintended harm, or spurred irrita-
tion among citizens. Aware of this, the ICT-A global 
program developed data privacy training which pro-
vides practical information about responsible data 
management for data and innovation projects. The 

aim of the course is to raise awareness about good 
data handling practices that integrate principles  
of data protection and fairness, and their use in  
the design of innovation projects. To that end, the  
training is of use to anyone in a city department that 
is involved in innovation projects, open data practices, 
data-driven projects or civic technology.
 The course was designed and developed by two ex-
perts in the subject, Fieke Jansen and Julia Manske. 
In order to design a practical and relevant course that 
truly responds to needs of the cities, the development 
process was carried out in three steps: 
1.   ques-

tionnaires were sent to key representatives in the 
program’s partner cities and followed by a set of on-
line interviews. This allowed the consultants to tailor 
the course to the true needs and concerns of the 
city staff. 

2.  Pilot trainings: The preliminary course was tested 

potential for improvement observed and feedback 
provided.

3.  Digitalization to an e-learning format: The last step 
was to develop an e-learning concept that could be 
digitalized for a further outreach. 
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Leading questions for the discussion with local stakeholders in order to  

 1    What kind of problems are we facing because of the selected climate challenge in the city? 
Possible reasons? 

 2   What are the different socio-economic groups in the proposed pilot areas?
 3   What are the different types of land use in the proposed pilot areas?
 4   

 5    
program contribute?

 6   How can we involve citizens of the proposed pilot areas in a co-creation process  
for the digital solution? 

 7    Are potential stakeholders missing in the discussion? 
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The online courses on data privacy and responsible 
data management for cities and municipalities can be 
accessed here: 

https://www.

climate-digital-cities.com/elearning-course/ 
 

https://www.climate-digital-cities.com/curso-de-

aprendizaje/ 
Please see annex 2 for the data privacy and respon-

sible data management training toolbox for cities and 

municipalities. 

3.5 Design Thinking 
-

mate challenge, design thinking was used as a method 
to ideate how this challenge was going to be tackled. 
The aim was that the solution would meet the city’s 
and citizen’s needs and desires, in a technologically 
feasible and iterative, problem-solving manner. In 

 
by and approached in line with their own views and 
inputs. 
 Design thinking, according to the Hasso Plattner  
Institute of Design at Standford’s d.school, consists of 

2:
1.  Empathize: Gain an insightful understanding of the 

problem that is being solved through user research 

requires detailed observation, engagement and  
immersion into the citizens’ environments and  
experiences to be able to understand how they think 
and live. 

 This is the phase where all the information 
and empathy insights are synthesized to come up 

and the so called ‘personas’. The POV draws on the 
-

3.  Ideate: Drawing upon the knowledge gained during 

Ideate phase that brainstorming takes place to 
come up with ideas that tackle the problem in ways 
that would be seen as ‘thinking outside the box’. 
This phase is better tackled through collective 
thinking, especially in diverse environments. 

4.  Prototype: The result product of the prototyping 
phase can be as diverse as a quick paper prototype 

The important output of the phase is to get the ideas 
out of the citizens’ minds into the physical world. 

 During this phase the main goal is to try out 
the solutions and evaluate them to identify areas of 
improvement. The testing phase is presented as 
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-
tant to highlight that design thinking is an iterative 
process, which means that after testing there is al-
ways the possibility to go back to any of the pre-

might come up. 

In order to carry out the different phases mentioned 
above, design thinking draws upon different formats 
to bring citizens together for collective thinking, put to-

under real-life conditions. 
Design thinking sprints were the formats used and 
customized to the needs and requirements of the dif-
ferent processes in each ICT-A partner country. A de-
sign thinking sprint brings together key stakeholders 

knowledge on the table so that all participants are on 

ICT-A carried out design thinking sprints in all three 
partner countries. 

The case of Trujillo, Peru

In the city of Trujillo, the ICT-A program carried out a 
design thinking sprint, putting all the knowledge on 
the table and bringing all stakeholders up to speed in 
order to boost open innovation and collective ideas. 
The design thinking sprint was carried out in a two-day 
event in which participants framed their challenges 
related to the main climate challenge threatening the 

 

representatives from the pilot area, academia and  
private sector. 

1.  Gathering the knowledge and perspectives of the 
citizens most vulnerable to the climate challenge 
and of those responsible for taking action 

2.  Conceptualizing a process: preliminary considera-
tions, identifying resources, scheduling dates

the team of facilitators, meetings with the project 
team, workshop schedule and outline, cohort com-
position and invitation of participants

2  Hasso Plattner Institute of Design at Standford’s d.school 2018: Design Thinking Bootleg. URL: -
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4.  Implementing the sprint: venue selection and prepa-

during the sprint, welcome, introduction of the topic 
and structure of the sprint, sprint delivery, conclu-
sion and evaluation, recording of outcomes and  
outputs

5.  What next?: documentation of outcomes, evalua-
-
-

quality criteria, decisions regarding adjustments, 

The three main challenges that were framed by the 43 
participants during the design thinking sprint were 
used as challenges for the following hackathon that 

Please see annex 3 for the manual on designing and 

implementing a citizen-centered innovation process 

using agile methodologies of the ICT-A program in 

Peru. 

The case of Guadalajara, Mexico

In the city of Guadalajara, the ICT-A program also 
boosted collective ideas by means of design thinking 
sprints. 

in which all 15 participants framed their issues related 

to the main climate challenges: increasing tempera-
tures and heatwaves. Based on that as well as on the 

 

prototypes that were the basis for the following coding 
and testing of the digital solutions. 
 The second design thinking sprint was a one-day 
event in which participants focused on an interactive 
table for showing data gathered with the piloted dig-
ital solution to citizens without good connectivity. All 

needs of the users: How should they feel using this 

car? Does the interactive table have to be easy to 
transport? Should it look more competent and useful 
for the work being done or does it make the users feel 

-

has a decentralized citizen council that represents the 
citizens who use the table, thus sharing ownership 
with them. 

The case of Bhubaneswar, India

Three problem-opportunity spaces were identify by 
the ICT-A team in India based on interviews and dis-

-
-

sponse, with the aim of applying citizen-centered 
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innovation to develop a digital solution for adaptation 

The design thinking sprint consisted of three phases: 

research, secondary research, research synthesis, 

2.  Ideation, testing and iterating: Sprint 1.0, Sprint 2.0; 
here two Scrum sprints were built into the design 
thinking process in order to ensure ownership by 

3.  Handover and documentation.

During the design thinking sprint, all participants iden-

with the following two key insights gained through  
design research:

has limited resources to identify and clean key 
blockages in drains before the monsoon.

statement as follows: ‘How might we help the muni-

Nayapalli and Satabdinagar areas as quickly and dy-
namically as possible so that they can optimize their 
resource deployment?” Nayapalli and Satabdinagar 

-
shop. 

Please see annex 4 for a summary of the design 

thinking process of the ICT-A program in India. 

3.6 Hackathon 
The ‘Adaptatón’ hackathon was a competition for the 
ICT-A program in Peru in which prototypes of digital 
solutions were developed as answers to three chal-
lenges: 
1.  How can we learn about the best transport routes 

2.  How can we protect our homes from the danger of 

3.  How can we get information and help family and 
friends at risk?

The challenges were the result of a design thinking 
sprint focused on citizen-centered innovation and in-
volving representatives of the affected neighborhood 

not only with gathering innovative ideas and solutions, 
but also with connecting experts from different areas 
of expertise and with getting the local digital eco-
system running. 
 The characteristics of the hackathon were: a free 

Figure 6: Design thinking sprint in Trujillo, Peru. GIZ, 2018. 
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Figure 7: First design thinking sprint in Guadalajara, Mexico, GIZ, 2018. 

Figure 8: Design thinking process in Bhubaneshwar, India, GIZ, 2018 

with working tables, WIFI, food and drinks to accom-

of interdisciplinary groups of professionals and citi-
zens. There were introductory sessions to the topics 
and collaborative sessions of teambuilding, concept 
discussion and prototype construction using digital 
solutions. 
 The hackathon focused on meeting the needs of 
challenges proposed by the citizens of Trujillo who are 

-
cially in the pilot area, and accompanied by local au-

solutions in the form of software mock-ups that could 
be used during the hackathon and the following pro-
cess. Participants were assisted by mentors to sup-
port their prototypes. The developed usable software 
mock-ups were evaluated by the jury and the three 

rules of the hackathon. 
 The hackathon was announced through a website 
hosted at http://adaptaton18.pe. This informed the par-
ticipants about the rules, the location, the schedule and 
the jury and allowed them to register for participation. 
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The registration of participants had to be closed one 
day before the hackathon because the assigned room 
at the local University Antenor Orrego de Trujillo 

 The hackathon began on 27 April from 17:00 to 
20:30 for the presentation of challenges and con-
tinued from 28 April at 9:00 to 29 April 29 at 18:00 for 
the development of prototypes or software models of 
digital solutions. The hackathon was carried out with 
the following agenda: 

at 8:30 and the hackathon started. 
-

sentatives of the affected neighborhoods explained 
their needs and challenges, outlined in the design 
thinking sprint. 

were assisted in setting up groups. 

afternoon and evening, with about six sessions. 
These sessions were attended by the experts present. 

jury decided on the winning teams. 

The hackathon in numbers: More than 120 citizens 
registered and participated in the hackathon: they 
worked continuously for 32 hours to develop solutions; 
12 teams were coached and there were 3 winning 
teams. A combination of the winning prototypes that 

-
tion that was piloted, launched and transferred in the 
following phases of the ICT-A program. 

3.7 Scrum 
The ICT-A global program had the mandate to develop 
a digital solution in co-creation with the digital eco-
system that supports our partner country India and 
our partner city Bhubaneshwar in achieving their Sus-

 The Scrum is the answer to the question: ‘How to 

This is actually the name of a Scrum book that we 
used for guidance in designing the process with our 
partners in India. Scrum is a methodological approach 
whereby a decider, a facilitator and a diverse team 
can start working on a solution for a big problem.3 

Figure 9: Hackathon in Trujillo, Peru, GIZ, 2018

3   Knapp, Jake / Zeratsky, John / Kowitz, Braden 2016: SPRINT: How to Solve Big Problems and Test New Ideas in Just Five Days.  
Simon & Schuster Paperbacks. New York.
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We dared to use Scrum because we were running out 
of time. We had no time to spare for huge studies and 
analyses and were looking for a method to work fast 
in a hierarchical society such as India. We embedded 
one sprint into two of the steps of the design thinking 

especially the city’s commissioner. The diverse team 
-

atives as well as technology experts. During the pro-
cess, other groups such as ward representatives, stu-
dents, teachers and volunteers were also involved at 
the request of our partners. 
 The lesson we learned here is: The more diverse 
the team, the better. At the beginning of the process 
we were cautious about handling the hierarchical local 
situation, but during the process our partners started 
requesting the involvement of other groups such as 
those mentioned above. Scrum is useful if you want 
to promote the structured inclusion of many different 
perspectives and increase the acceptance of the re-
sults among citizens. 

a problem. If partners and stakeholders keep focusing 

play Smart City Sushi! This is an interactive game 

where participants receive a short introduction to the 
-

and try to identify a problem or challenge in the city 
to which a chosen technology would be a good an-
swer, using a digital twin or a city map with layers. 
Smart City Sushi follows two steps: 

 

to topics like just transition, lack of participation, 
unemployment, etc.

Instructions: It all depends on the mix! 

Game idea: 

Which digital technology could be a good answer to a 
problem/challenge in my city/program/project? 
The idea is to combine digital technologies and solu-
tions with the Nationally Determined Contributions 

-
ipants’ projects, in such a way that the opportunities 
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offered by digitalization are used well and risks and 
problems are limited for the common good in a city 
and society. 

Game preparation: 

There are three charts with city landscapes. The 
charts are expanded according to the interest of the 
participants. Then all the charts are mixed with the 

-

take a card with a digital technology and place it in 
front of them.
 A lottery is drawn to determine who will start the 
game. Then the game commences clockwise.
Each participant presents a concrete application sce-
nario for a digital technology in response to a need/
challenge in his/her city/program/project. After the 
presentation of the respective use cases, it will be 
checked if they could have positive and/or negative 
effects on the citizens in this scenario and if they are 
in accordance with the NDCs and SDGs. 
 The results are summed up in a SWOT analysis: 
Strengths, Weaknesses, Opportunities and Threats.

3.9 Mapathon
Mapathons were employed in all partner cities and 
were a versatile methodology that promoted dissem-
ination and acted as an initial feedback mechanism. 

During a mapathon, users of the digital solution are 

-
ample, in Mexico users were given a time window of 
72 hours to map as many trees as possible using the 
Árbol IoT App. At the end of the time window, the per-
sons with the highest number of generated data points 
were awarded prizes.
 Within this mapathon, announced over social media 
and other communication channels, potential users 
are made aware of the existence of the digital solution 
and motivated to begin using it due to the prizes. 
Thereafter, the enjoyment gained from using the app 
as well as the sense of competition that is sparked in 
the participants of the mapathon are expected to pro-
mote the long-term use of the digital solution.
 Due to the high number of data points created 
throughout the mapathon, developers can test the 
functionality of the back-end of the digital solution and 
ensure that their system works as originally planned. 
The presence of employees of the corresponding  
municipality in the target areas throughout the mapa-
thon enables and promotes the possibility for users  
to report on bugs and glitches in the digital solution. 
The feedback collected during the mapathon can  
consecutively be utilized to enhance the user experi-

-
tered before.

Figure 10: Screenshot of the hackathon’s landing page, GIZ, 2018
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Figure 11: Hackathon in Trujillo, Peru. GIZ. 2018.

The case of Guadalajara, Mexico

The mapathon in Mexico was programmed to take 

children while at school and afterwards give them time 
to take part in the mapathon with their parents during 
the weekend. This also gave rise to a press confer-
ence right after the on-site activities on Monday to 
present the results and award prizes to the winners. 

During the mapathon in Mexico, an info stand/pavilion 
was set up in the pilot area to provide users with in-
formation on how to use the app and attend the meet-
ings and training sessions during the day. The stand/
pavilion was usually open and attended from 9:00 to 
18:00. GIZ and the municipal partner’s staff took shifts 
to man the stand/pavilion during the opening hours 
according to a pre-agreed program. The mapathon in 
Mexico was designed as follows:
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 Afternoon

Location Participants

Pilot area  
 

First data privacy training for citizens 

Pilot area  
 

General liaison with neighbors, users 
and visitors to the stand/pavilion. 
One-to-one explanation on how to 
use app and the mapathon. 

 Morning

Location Participants

Pilot area  
 

Internal kick-off meeting of the ma-
pathon

Municipal administration staff
GIZ advisors

Pilot area  
 

Opening talk and testing with com-
munity leaders to show them how to 
use the platform and engage them 
into promoting the app with the com-
munity

Municipal administration staff 
Community leaders 
GIZ advisors 

Pilot area  
sensors in the houses of volunteering 
neighbors. This was done in private 
properties with the consent of the 
households for security reasons.

Municipal administration staff
GIZ advisors 

Volunteering neighbors

Pilot area  A round of visits to school for pro-
motion and engagement purposes

Municipal administration staff
Community leader/representation 
GIZ advisors
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 Morning

Location Participants

Pilot area  
 

Second data privacy training for 
citizens 

Pilot area  
 

General liaison with neighbors,  
users and visitors to the stand/ 
pavilion. One-to-one explanation on 
how to use app and the mapathon. 

 Afternoon

Location Participants

Pilot area  Monitoring of the installed  
environmental sensors 

Pilot area  
 

General liaison with neighbors,  
users and visitors to the stand/ 
pavilion. One-to-one explanation on 
how to use app and the mapathon. 

 Morning

Location Participants

Pilot area  
 

General liaison with neighbors,  
users and visitors to the stand/ 
pavilion. One-to-one explanation on 
how to use app and the mapathon. 

*The technical team was on site during the entire mapathon in order to help solve problems and to learn 

about things that needed to be improved.
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 Afternoon

Location Participants

Online/  The challenges should end at some 
time in the afternoon in order to give 
time to identify the winners and 
prepare the speeches for the next 
day’s press conference. 

 Morning

Location Participants

Press conference  
room of the  
Municipal Palace

Press conference with the Mayor  
and directors of the different  

results of the mapathon and  
award the prizes to winners. 

 
different departments

*The technical team was on site during the entire mapathon in order to help solve problems and to learn 

about things that needed to be improved.

Figure 12: Mapathon in Guadalajara, Mexico, GIZ 2018 
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3.10 Drills 
The drills are simulated events that take place in a real 
environment. They are carried out to test and practice 
how the digital solution would be used in case of an 
emergency. Within the framework of the activities of the 
ICT-A global program in Peru, the drills were only im-
plemented in the cities of Trujillo and Chiclayo to simu-

feedback that helped the iterative design process. 

and Trujillo was organized in the same way. For this, 
it is important to know that the project was developed 
right from the start together with the following units or 

 
-

 

-

-

-
volved the respective neighborhood leaders during 
the development of the AYLLUDAMOS platform. The 
city of Chiclayo worked directly with the Municipality 
and its board of directors, while the city of Trujillo des-

-
itial assessment was carried out to identify leaders 
with a higher level of acceptance in their territories 

polygon within the pilot area. In the city of Trujillo the 
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Santo Toribio de Mogrovejo settlement. 
 It is important to note that these drills would not have 
been possible without the active participation of the 
neighborhood leaders and their associates. Likewise, 
the involvement of civil society and of the municipal 
staff played a fundamental role in the drills. 
 The organization of these drills involved the fol-
lowing stages: 

solution,

meetings:
 

Plan – MPT and Metropolitan Institute of Urban 
Planning and Cadastral Management – MPCH. 
What could the digital solution do to generate new 
tools for sustainable urban development and an im-
provement in the quality of life of the citizens from 
the Smart Cities perspective and the work on a city’s 
big data?

of Information and Statistics Technology – MPCH: 
How does the digital solution adapt itself to the dig-

ital and computer systems of the municipalities and 
how is it intertwined with the information generated 
between all the authorities involved in the project? 
In addition, it was discussed how reports are gen-
erated on the conditions of the project and its actual 
operation for presentation to the General Manage-

Center for Civil Defense and Disaster Risk Manage-
ment – MPCH: How does the digital solution be-
come a tool for better management of the extreme 

-
lyst and an instrument that makes it possible to help 
the population better and faster when events such as 
those mentioned above, or other local events, occur.

how the population obtains direct and immediate 

we involve them in the project and the next stages.

At this point it is very important that the counterpart 
and the GIZ approach the piloting area and especially 
the sector where the drill takes place in order to 
demonstrate the importance of the digital solution, its 
operation and advantages for the population and the 
time of use. If it is possible, it is important to design 
tactics that incentivize the population to use the dig-

Figure 13: Mapathon in Guadalajara, Mexico, GIZ 2018 
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ital solution. These tactics generate good results be-
cause they make it possible to learn about the digital 
solution faster and better. 

-
-

ments or piloting areas. Also, we start by determining 
the most obvious areas for the drill and the neighbor-
hood leaders that have the greatest power to call on 
the local people to participate.
  The criteria for choosing the areas for the drill are:

exclusion and danger to the population based on 
widespread crime.

-
tricity and telecommunications.

-
missioners, health centers, schools, water reser-
voirs, etc.

These characteristics are useful for determining the 
complexity of the possible areas where the drill would 
be carried out and the best conditions for its imple-
mentation.
   Criteria for working with a neighborhood leader or 
other: 

other territories

city council. 

The neighborhood leaders who meet these conditions 

commits to participating in the drill and will make sure 
that citizens from other areas are informed about what 
to do during the drill. This will also guarantee that  
the authorities provide unconditional support during 
the drills.
 For the preparation of the drill, the population from 
the selected sector must be trained, within the area of 
piloting. A large number of citizens or leaders from 
that sector should also be motivated to become com-
mitted and to disseminate the digital solution and the 
drill event.
 In the case of the municipality, training must also be 
provided on how to manage the back-end and about 
how it interacts with the population at the time of the 
drill and during its use in real life.
 It is at this stage that contacts are established  

ensure a rapid response to the emergency, such as 

Figures 14 and 15: Mapathon in Guadalajara, Mexico, GIZ 2018 
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The connectivity and internet access of citizens in the 
neighborhoods should be considered, since not all of 

-
bile phones. Three or four internet points must there-
fore be established where the neighbors can connect 
to a WiFi network so that their mobile phones have 
the necessary connection to use the AYLLUDAMOS 
application.

For the execution of the drill, times must be arranged 
for the arrival of the reaction units such as National 
Police, General Fire Corps and the Civil Defense, so 

site of the drill.
 Once these units have arrived, the neighbors must 

to start generating reports simulating heavy rain, so 

 When the citizens have spent about 10 minutes is-
suing reports, the Municipality assesses the reports 
from its facilities and the rescue units such as ambu-

-
proaches the different points where the reports were 
generated so that the affected citizens are evacuated 
safely, preferably to a hospital and that these citizens 
wait there until the end of the drill.

3.11 Launch Events
After internal testing and piloting with citizens and city 

in the roll-out of digital solutions, in order to reach out 
to all citizens that were not directly involved in the 
co-creation and pilot phases. A rule of thumb for 
launch events is that the higher the rank of the city of-

all launch events were headed by mayors or commis-
sioners.

Launch events usually consist of two parts: 

-
missioner 

After the launch events and a period of observation 
and preparation of the transfer packages for the digi tal 
solutions, we supported our partner cities in ap-
proaching the national partners to exchange lessons 
learned, present the transfer packages and discuss 
possibilities for anchoring the digital solutions in na-
tional systems for the purpose of scaling up. 

The case of Bhubaneswar, India

In the case of the ICT-A global program in India, stu-
dents from the local universities and training institutes 

 

GIZ, 2020 
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Figure 18: Closing event with Mrs. Marushka Chocobar, Secretary of Digital Government of the Presidency of the Council of Ministers of Peru 

corporation issued a call for volunteers that met with 
an enthusiastic response from the students. 

area for the main community event within the frame-

for a large number of individuals and engaging dif-
ferent age and ethnic groups. The fact that the school 
was located in one of the areas usually affected by the 

of the attendees, as they were frequently impacted. 
In terms of outreach and carrying the message and 
use of the digital solution beyond those immediately 
present at the meeting, children will tell parents and 
grandparents about the use of the digital application 
and the underlying environmental and behavioral 

-
pled with the inadequate disposal of waste in the storm 

 
up their children from school were able to partake in 
the meeting. 

Correct choice of promotional material and form 

of dissemination of information: 

If the aim is to foster community engagement and 
spread awareness of a particular digital solution, the 
use of communication materials and their mode of dis-
semination should be taken into consideration. Here, 
options include brochures and printed material, social 

media channels, TV advertisements, community en-
gagement teams and more. 
 In Bhubaneswar, a city with many digital enthusiasts 
and digital natives, direct use of the digital solution 
combined with social media was the best approach. 
Individuals were contacted who were eager to dive 
straight into the Google Playstore in order to utilize the 
volunteer app right away. That being said, the fact that 
volunteers were able to establish a personal connec-
tion with potential users and explain the process and 
purpose of the application was a great asset in its dis-
semination. 
 Based on the experiences made in Bhubaneshwar, 
we would encourage all experts and organizations that 
would like to launch their own application to provide a 
QR code that leads users to the application in the 
Google Playstore, Apple Appstore and others, as it re-

to stop in their tracks when being approached. 
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A Rapid Assessment 
Tool for Partner  
Cities for ICT-based 
Adaption to Climate 
Change in Citites

Global Program „ICT-based Adaptation to Climate Change  

in Cities“ (ICT-A)
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Responsible Data 
Management in Cities 
and Municipalities  
Training Toolbox

Data Protection Component - Product #3, as part of GIZ’s 

program “ICT-based Adaptation to Climate Change in Cities”
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Árbol IoT is a platform developed in the city of Guadalajara by the Metropolitan 

Institute of Development Planning and Management (IMEPLAN) and the 
German Agency for International Cooperation, GIZ (Deutsche Gesellschaft für 

Internationale Zusammenarbeit) This tool was designed to help other cities in 
Mexico and other parts of the world recognize the importance of urban woodland 

be used to allow them to bring forward policies that promote urban sustainability 
and make complementary adaptation strategies to face climate change. 

“Árbol IoT”, helps governmentsmap urbanwoodland areas through a participatory 
process: using a mobile app, a web platform, and the possibility to integrate 
environmental sensors. This technological development was created to be shared, 
as long as its use adheres to the main principles related to the use of open source 
software, data protection, transfer model and the app’s’’ general purpose, all these 

principles are described within this guide.

This document belongs to IMEPLAN, and was created by demand of the agency 
GIZ, in collaboration with IMEPLAN and Sarape Social. 

Guadalajara, Jalisco, México. 
June, 2020

In cooperation with:
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installation guide.

1.1. Who is this guide for?

incorporating a technological tool to their adaptation strategies towards climate 

I

I. Purpose of this guide 
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GIZ17 Information and 
Communication Technologies for the Adaptation to Climate Change in Cities Program 
(TIC-A) gained interest in forming a cooperative alliance with a local municipality in Mexico 

GIZ, 
September 2017 

a cooperation agreement was signed between Guadalajara’s government and GIZ

solution would be a tool focused in data collection and information generation to improve 
urban woodland management and aid the design and implementation of climate change 

this technology. 

GIZ  to scale the 
Metropolitan Institute of 

Development Planning and Management (IMEPLAN)18 as a main and strategical actor for 

17 GIZ: German Agency for International Cooperation, provides technical aid to developing countries 

on various topics, like sustainability, technologies, etc. 

18 IMEPLAN: decentralized public organization, inter-municipal, with legal personality, own equity, 

management through evaluation in the provision of public services and municipal functions in Guadalajara’s 

Metropolitan Area (AMG), and where appropriate, the analysis and recommendations for their convergen-

ce. Constitutes a key element during the long term implementation of the decentralized planning process, 

with technical autonomy, from an integral perspective; with emphasis on development planning and land 

use, risk management and systematization of metropolitan information. Its constitution as an autonomous 

technical body aims to reinforce the management of strategic projects and economical resources to impro-

ve the provision of public services on a metropolitan scale. (IMEPLAN, 2020). 

II

II.  Background 
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as a technical secretary of the model of metropolitan governance

IMEPLAN
scaling

it is worth noting its capability to coordinate projects that require cooperation between 

an agreement of cooperation was made between the program TIC- 
of GIZ and IMEPLAN

digital utilities. 

was a municipality that met all technical requirements to start the implementation 

and IMEPLAN for the implementation of the platform in this municipality. During this stage 

and GIZ. 

19 To know more about IMEPLAN’s governance model, click the following link: http://www.ime-

plan.mx/

20 It is worth mentioning that in the context of this document, reference is made to scaling the 

-

jara’s Metropolitan Area), and transfer of the platform to the transfer made by GIZ and Guadalajara to 

IMEPLAN, and the possibility of transferring the platform to other local governments in Mexico and 

worldwide 

II
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international levels. It is considered that facilitating digital transfer mechanisms helps 

around the world. 

II
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III. Platform’s description and 
Features

3.1. Purpose of the software platform, 
Árbol IoT, as a resource for urban 
woodlands management and climate 
planning
Árbol IoT is developed collaboratively between citizens, 

to the global agenda objectives related to climate change adaptation stemming from local 
action. Through its implementation, it seeks to contribute to the achievement of goals 
established by international agendas,

The urban woodlands, a key element in a city’s green infrastructure, it is one of 
 due to its rainwater 

temperature.

The concept of green infrastructure17

representing a milestone in urban planning that is increasingly giving importance to our 
considering the mitigation and adaptation to climate change as 

 It is worth mentioning that green infrastructure is constituted as a system 

services that are crucial for the proper functioning of urban dynamics.
  

17

III
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adaptation of cities 
to face climate change. The latter aspect implies a growth in the resilience of cities and 
ineluctably involves citizens, as it requires adjustments in the wat natural and social 
components interact. 

 

III

1. Knowing data regarding urban woodlands 

2. Managing trees based on data entered by users 

about the state and conditions of the trees.

3. Promoting the appropriation of urban woodlands 

and their respective care by the community.
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III

3.2. General functions and attributes of 
the platform. 

17

objectives:

Image 1. “Strategical Objectives of Árbol IoT”. Source: Árbol IoT.

The platform collects data of urban woodlands 18 that 

The visualization 
of this information is presented through an interactive map showing the information of 

to note the relevance of citizen involvement to provide information about the trees, 
  This strategy facilitates user interaction 

and allows them to acquire environmental related knowledge with the support of experts 

17

18 The platform uses the open source algorithms “OpenTreeMap” to calculate the ecological 

Citizen Environmental 
Sensitization

Integrate a strategy to 
sensitize citizens on 

environmental topics.

Environmental Measurement 
Economic measurements on the 

value of urban woodlands.

Measurements on the impact of a ci

Digital environmental 
education 

Promote the use of new 
technologies to generate 

and information of 
environmental interest.
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3.3 Technologies and services. 

III

where users obtain “green points” through their interactions. It also promotes 
tree planting as an adaptation mechanism for climate change and incentivizes 
commitment and awareness of the importance of caring for trees by citizens. 

woodlands management.

citizen involvement in the care of urban woodlands. 

Mobile App

intrinsic and extrinsic motivations.

the mobile app are the same that the ones for Árbol IoT Web

Árbol IoT Web

platform.
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Citizen Users:

III

Interact with 
other users the urban woodlands

Answer 
trivia

Adopt 
trees 

Access the tree visor to know 
environmental information in 
dynamic visual references

General user: 
It makes reference to all citizens that register 
through the mobile app. They can Access the 
features that their experience level and score 

allows them. They can: 

 Pro User:
According to the merits achieved by their 

considered by content administration users or 
general administrators as a person deserving a 

promotion to this type of user. They can:

Have the same 

general user 

Take on administrative 
functions as forum 

in the community section

Determine the validity of 
the information entered by 

improvements
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Users designated by the organization 
responsible for the project: 

III

Access the administration 
panel so they can manage 
both the content and the 

platform

Manage the capture and follow 
up of reports made by users of 

the mobile app

receive through the app

Register IoT devices

Manage the publications in the 
community area

Generate imports of 
information on the 

platform

General administrator: 
Technical administrator of the platform. 

"ey can:  

Have the same privileges as 
content administrators

Make a wide array of activities 
in the administration panel

and upgrades on the platform

of users

generated contents  Administrate tree catalogs and 

Content 
administrator: 

supervision of contents that will be shared 
through the mobile app Árbol IoT. They can: 
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Technological architecture of the solution

are shown:

Image 2. “Technologies and services of Árbol IoT”. Source: Árbol IoT. 

III

website in Attachment 3: Toolbox
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3.4. Platform’s specialized features

data and information generation. Both functions will be described next:

III

Integration of preexisting data: Refers to all data 
integrated into the platform. Among them are the following: 

temperature and humidity. 

The Platform is capable of integrating data coming from 

of data through crowdsourcing
t 

makes reference to citizen participation in data collection 
about the trees to input it on the database of the platform. 

can be gathered by other methods like existing trees 
inventories or remote sensing17. It is of importance noting 
that this form of data gathering and input is not built into the 

be introduced into the platform. 

a point cloud image of the existing urban woodlands. On the 

18

for the management of the Forest Development Program 

17 Remote sensing: Is the technique of acquiring data from 

ms. The Electromagnetic interactions between the terrain and the 
sensor generates an array of data that can be processed to obtain 

18 To know more about POFMET visit the following link: ht
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III

municipality of Zapopan information of was incorporated through a existing trees 
inventory. 

Information generation: represents all the information that is generated 
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The next diagram shows a visual representation of this main features: 

III

Optional monitoring feature through 
IoT sensors

17

can both be connected to Árbol IoT and be visualized through the boards and base layers 
included in this technological tool.

Árbol IoT 2.018 considers the following environmental variables:
Temperature
Humidity
Environmental noise

17

ted devices.
18
municipality of Zapopan.
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3.5.  Minimum installation requirements

one must take into account that the human capital required to develop the platform need to 

and institutions will employ external actors to adapt the platform to their needs.

III

Technological infrastructure 

Server

cations.
Processor: 4 cores

Domain

requisite to ensure the safety of the use of this services from mobile applications.

Google Play Store & App Store Access

WWW.

hptts
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III

Human Resources 

Other requirements

Internet

address available to broadcast the app and users can connect to Árbol IoT 
platform from the internet.

Bandwidth for application use:

user load.

App Developer / Administrator,  with knowledge on base technologies related 

React Native Developer,
Android applications.

Infrastructure maintenance technicians

< / >
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IV. Transfer model for Árbol IoT
4.1. Terms of use of the source code 
of the Árbol IoT App

formal request addressed to the Institute, who is responsible of the transfer process.

The app will be shared under the principle of constant evolution and collaboration, 

IMEPLAN will be held responsible for documenting and sharing the source code in a 

for possible areas of improvement and assign an appropriate open license to it.

19 To know more about the GNU, consult the following link: https://www.gnu.org/licenses/

IVIV

IMEPLAN and GIZ.

prohibited.

in order to establish the terms of use and monitor versioning.

.

coverage for the software.

mechanical parts and software.

IMEPLAN can publicly denounce misuse of the platform by account of the recipient of the 
transfer.

1
2
3
4
5
6
7
8
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IV

4.2. Transfer Model Process

actor. The process implied on the formal transfer model of the platform will be explained 
next:

The transfer process will start with a formal request addressed to IMEPLAN, which 

of the code and the platform. 

 the request will be evaluated by IMEPLAN

be issued stating the reasons that led to such determination.

In case of approval, the applicant will receive a form to gather all necessary 
information to the proposal for a legal instrument that formalizes the collaboration. 

The departments responsible for managing the transfer requests according to their 

The International Cooperation department will be the one responsible for 
managing the platform transfer request applications with international 
actors, as well as requesting information about the platform implementation to 

called Árbol IoT”.

The Sustainability and Climate Change department will be responsible of 
managing the platform transfer request applications with national actors, as 

to monitor that the platform is used with strict adherence to what is established in 

the technical capabilities of the sustainability and climate change are of IMEPLAN.
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IV

he Legal Department will be 
responsible for registering the transfer under the legal structure of an agreement or 
letter of commitment. As well as to safeguard the laws and goals under which the platform 
was crated. The characteristics of the agreement between stakeholders will depend on the 

proper use of the data that the applicant of the transfer of this technology will undertake. All 
data management process must be done with adherence to norms and regulations applicable 
on the territory that Árbol IoT is being implemented.

the Information Technology department will be 
responsible of providing the source code, implementation and user manuals attending 

he applicant must provide IMEPLAN with 
evidence of how the tool is being implemented and used, so it can keep record of the Árbol 

department.

philosophy and feeding the update and improvements plant. All this with the purpose of 
making the platform a tool that always has the latest technology.

202   | Chapter 04
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For the transfer model to be successful, the following 
steps are required:

IV

IMEPLAN sends the 
applicant a form to collect 
the necessary information 
to make the proposal of the 
legal instrument that will 
formalize the collaboration.

3

Register of the transfer 
under the structure of a 
legal agreement or letter of 
commitment.

4

The applicant must provide 
IMEPLAN with evidence of the use 
and implementation of Árbol IoT.

6

The applicant must notify 

are made.

7

and copyrights that IMEPLAN 
indicates must be mentioned.8

Make a formal request 
to use the platform to 
IMEPLAN by the applicant.
Must Include:
Goals

code

1

IMEPLAN will evaluate the request
If it does NOT proceed: IMEPLAN will 
determine the reasons behind the denial of 
the request. 
If it proceeds:  IMEPLAN will notify the 
applicant of the approval of the request.

2

Departments of IMEPLAN that will manage 
the request:

department

department

The departments of IMEPLAN that will 
help attending questions during the 
implementation process:

Department 
Information Technology Department

5
The Information Technology 
department will provide the 

and user manuals.

23
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4.3. Data Protection.

in conformity with the legal dispositions applicable on the country that the operation is being 

comes to the public sector.

Between the main provisions are the existence and communication of the data privacy notice 

IV

Full Name

Residence 
neighborhood

It must be considered that the 
Privacy Notice Includes the 
data requested to citizens to 

which are the following: 
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4.4. Best Practice regarding open 
source software and copyrights

of the local governments or the organism recipient of the technology. It is also possible 

imperative to recognize the copyrights and property rights of the works as IMEPLAN 

works.

There are also international recommendations regarding the use of open source software 
that will be helpful for implementing Árbol IoT. 

Considerations

Do we understand that while implementing Árbol IoT we make a commitment for fair 
data use?

Do we know the implications of data management under an open data policy?

Activity List

Formal platform transfer request to IMEPLAN.

Privacy notice for the platform. 
Training all personnel involved in the implementation of the platform about the treatment 

IV
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V. V. Implementation stages 
for Árbol IoT

The stages presented next make reference of the route to follow once the transfer of technology 

described in section IV of the Transfer Model beforehand.

of the project and its correspondent activities.

V

 

Environmental Direction

and gardens.

Planning and territory management departments.
Innovation (Technological)

Citizen Participation

Communication - 

Legal Department.
Department that established the connection for 
the transfer, when available.
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The 5 stages required for the implementation 
are the following: 

 Gather technical data to make an assessment 

2 Diagnostics:
Evaluate the current situation regarding 

technical requirements needed for the 
implementation. 

3 Planning:
Establish a plan of action 
considering the resources and 
alignment of the team assigned to 

the implementation. 

4 Starting up the platform:

and software changes to improve 
usability and applicability.

5 Launch: 
Release of the platform to the 

maintenance and data monitoring.

general minimum tasks.

V
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5.1. Stage 

Data gathering and information generation. 

missing information required for climate planning. During this stage it is recommended to 
consider the goals of the local governments in respect to adaptation to climate change so 
they can be aligned to the integration of the platform.

 

Considerations

Do we have an urban woodlands management plan?

Do we have information on risk maps?

Do we have the minimum requirements for 
the installation of the platform?

Activity List

Gather any existing information that can help 
climate planning.
Identify which are the data and generation of 
information needs in the municipality.
Make an up to date tree inventory when the 
information is available. 
Gather data from the environmental 

Generate the required communication 
mechanisms between the actors involved in 
the process.

V
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5.2. Stage 

Diagnostics

future improvements.

It will be necessary to check minimum technical requirements that Árbol IoT needs for its 

installation. 

governments interested in this tool.  

planning teams of the local governments and regular citizens. In both cases it is recommended 
to consider the needs and interests of the users to design an environment that is friendly for 
both types of users.
 

V

Considerations

Does the local government have a planning o 
coordination organism?
What are the storage options for the platform? 

coordination? 
Who are the end users of the platform?

Activity List

Analyze the infrastructure which is institutionally 

Identify available human resources and their 
technical skills. 
Identify current and future needs regarding key 

of both the platform and the institution.
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5.3. Stage 3. Planning 
 
Work Plan Construction 

the sustainability of the platform can be guaranteed.

the users to the interior of the institution requesting the transfer. A highly relevant factor of 

important that all the people involved see the platform as a basic tool for city planning.

Considerations 

What are our available options to fund the project?
Who will advise the implementation team?

 
  Activity List

Make a plan or route of action for the nest stages of implementation of the platform.

V
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5.4. Stage 

4. Starting up the platform
Installation of the platform. 

platform arrives. It should be considered that it is possible to request the support of the 
software developers to assist the installation process.

The local developer teams have to coordinate constantly to make adaptations to the 
code. It is recommended to pay special attention to user experience to make sure it is 
friendly and appealing.

compilation of the existing databases regarding their urban woodlands. For the 

Once the homologation of the information

woodlands of the municipality.

testing will be necessary to evaluate its correct 
operation. This imply multiple testing on part of the developer team 
errors and correct them.
during the previous stages of the implementation of the platform to improve usability 

microsite with the description of the proper functioning of the whole system to ease the 
process.

V

    |    211Arbol IoT, Open Technology for Urban Woodland Mapping: Implementation Guide. ICT-A Mexico



212   | Co-creating Climate Smart Cities: A Practical Guide

32

It is recommended to create maintenance plan that will be implemented periodically 
once use of the platform is commenced.
 

Considerations  

Which will be the main adaptations for the platform?
Is it possible to make improvements on the platform? 

How much testing will be done before the release?
Which will be the selected maintenance plan? 

 Activity List

Run the necessary testing to ensure correct operation of the platform.
Design a testing drill to evaluate the performance and functionality of the platform.
Focus on user experience. 

V
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5.5. Stage 

5. Launch
Introduction to the public 

Each of these elements are to be described next:  

V

Considerations  

Which will be the theme for the launch campaign of the platform? 
Who is in charge of the launch?

Activity List

Identify and prepare the communication channels for public launch.

Expert validation of the information uploaded to the platform.

Maintenance

to the software to improve errors 
and dependencies found during 
normal use, as well as the addition of 
new features to improve usability and 

applicability.

Monitoring
It is important to keep 
track of the data generated 

must validate the information 
uploaded by citizens. 

Approval and launch
Once testing is completed and the correct operation of the platform is 

as it is generated by users. 

be performed to maintain the system.
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Attachment 1. Local transfer in 
Guadalajara’s Metropolitan Area (AMG) 

Metropolitan Area

IMEPLAN is the actor promoting the platform de Árbol IoT in local governments inside the AMG 

platform. 

Diagnostics.

elements for the transfer model and stages for implementation for Árbol IoT proposed in this 

Challenges 

accounted for by the next recipient of the platform Árbol IoT:
 

Attachments

Attachment

Achieve the expansion and transfer of the platform to all local governments of the 
AMG.

full advantage of the information capturing potential that the citizens can provide.

have some storage space for future growth of the platform.  

the platform.
That actors participating in the transfer share their learning. 

generated by the platform.
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Roles and Actors.

The institutional actors involved and the roles they had during development and transfer of the 
platform will be described next.

IMEPLAN: 

capabilities that the local governments lack. 

For the case of the AMG, this actor is IMEPLAN

will be spearheading a model of metropolitan governance under which 
complex projects are implemented in a coordinated matter and with huge 

the capabilities to facilitate transfer on an international level. 

It has been assigned a central and active role in the transfer process of 

capabilities. 

GIZ:

the conceptualization and development of the platform in conjunction with 

once the platform was put under the management of IMEPLAN. I Its 

One of its main functions has been the strengthening of the capabilities 

creation of tools to facilitate the transfer process. 

Attachment
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Local governments 

two local governments have implemented the platform: Guadalajara and Zapopan. This 

The rest of the municipalities of the AMG: Tlajomulco de Zúñiga, Tlaquepaque, El 
Salto, Juanacatlán, Zapotlanejo, Ixtlahuacán de los Membrillos and Tonalá. The local 

necessary capabilities to carry on the implementation immediately. Their openness and 
participation in the diagnostics was incredibly useful for the development of the transfer 
model and the implementation stages proposed in this document.

Zapopan:
since this was the second municipality implementing the 
platform. It coordinated the adaptation of the platform 

of the platform. The 4 main adaptations are the following: 

appearance and usability.
Improvements on data visualization.

is given the attribute to be able to make measurements on 
the trees. 
A tree adoption function is added to improve citizen 
participation.  

Guadalajara:

gave guidance and recommendations during the transfer of 
the platform from IMEPLAN to the government of Zapopan. 

Guadalajara

Zapopan

Tlajomulco 
de Zúñiga

Tlaquepaque

El Salto

 Juanacatlán

Ixtlahuacán de
los Membrillos

 Tonalá Zapotlanejo

Attachment
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Attachment 2. Types of user of the 
platform. 

of the main attributes and accessible visualization for each user will be included.

General User 
Makes reference to any citizen that registers through the mobile app. 

Activities

Access the features that their experience level and score allows. 

learning and participation between users is encouraged.

through trivia questions.

Access to the following visualizations

Environmental Information in dynamic visualizations.

the user interactions and actions made inside the app. 

geographical context.

Attachment
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Pro User

be promoted by the admin users to this type of user.

Activities

Perform the same activities that a regular user can.

Access to the following visualizations

Access the same visualizations available to general users.

up of de Árbol IoT

Content administrator

and content monitoring.

Activities
Perform the same activities that a Pro user can. 
Access the administration panel to manage the content inside the platform.

 The main activities that this type of user can perform related to content and platform 
administration are the following:

Content administration:

where Árbol IoT is being implemented. This content works in close relationship with the 
tree catalog.
Geographical limit: register and edit the geographical areas in which the rest of the users 
will be able to search.

assigning people responsible for following up on these reports and update their status as 

Attachment
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Measurement: this section allows to make a copy of the original frame received from 

Management of the platform:  

of users. The content administration user has the capability to add information sections to 
this assistant. 

Access to the following visualizations

Access the same visualizations available to all users.

available to the public. 

available to the public. 

is not available to the public.

Registered IoT devices compendium
Results tab on imports

Attachment
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General Administrator

Activities

that content administrators.

be described next.

Content administration:  

Perform the same activities that a content administrator can.
White pages: Manage contents of information pages inside the platform. 

Reports: Manage the capture and follow up of reports made by users of the mobile app. 

also have the attribute to manage user likes on the community posts. 

app Árbol IoT
Achievements: Manage the type of achievements that users can receive while using the 

score points assigned to each activity. 

and which in turn are shown to users of the mobile app Árbol IoT. 

achievements and user score.

mobile app Árbol IoT and that has the purpose of logging the user scores achieved through 
the app.

for system use. 

Attachment
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Platform management

Advanced platform settings: the advanced platform settings are reserved for this type of user. 

of user. 
Audits:  Filter information by date range on the login event list detected by the system.

Access to the following visualizations

Access the same visualizations available to content administrators. 
Added blocks compendium.
Added white pages compendium
Community section likes compendium. 
Gamification resources compendium 
Achievements compendium. 
Gamification rules compendium. 
Tutorial compendium 
Gamification and core profile compendium. 
User achievments compendium
Tree adoption compendium. 
Entity metadata compendium. 
Compendium on user interactions/relationship inside the mobile app Árbol IoT. 
Metrics of the app. 
Sheet with the health status of the solution.
Login events tab.
Compendium on user content modifications.
Log on and off tab. 
Custom settings tab. 
API, list of REST services used by the platform and the mobile app Árbol IoT. 
Repository activity, user changelog to keep record on user data changes related to the city’s urban woodlands.

available in attachment 3: Toolbox

Attachment
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Attachment 3. Toolbox

of the platform.

Website of the platform Árbol IoT: 
IInformation relevant for all implementation stages 

information relevant for its installation..  

Best practice in open source software use
Information relevant for all implementation stages

the following source:

Maintenance plan suggested for Árbol IoT 
Information relevant for stage 5:  Adaptation

following: 

Software upgrades:
or implementation of new requirements.
Adaptive: Adaptation of the software to changes in their technological 

Corrective:
Preventive:

The backup frequency suggested for Árbol IoT is the following: 

Attachment
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Backup virtual image of the platform: 
Frequency: 7 days.

Databases:
Frequency: 7 days.

software maintenance: 

Acronyms and Glossary  

Acronyms
It is understood that the following acronyms represent: 

IMEPLAN: Metropolitan Institute of Development Planning and Management 

GIZ:

AMG: 

TIC-A:

their resilience.

GNU:
system that is free software. 

Glossary

Adaptation to climate change:

Árbol IoT: 
full support of the Metropolitan Institute of Development Planning and Management 
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features to improve their communities.

Crowdsourcing: ‘the act of a company or institution taking a function once performed by 

DIY Devices (Do It Yourself):

Tree canopy: The crowns of nearby trees form the canopy of a forest. The term canopy refers 
to when branches of the aboveground portion of nearby trees combine in way that a habitat is 

The Internet of Things: 

Implementation stages of Árbol IoT:
once the formal request of use of the platform was made to IMEPLAN. 

to take advantage of people´s psychological predisposition to participate in games to engage 
people and improve their behavior. This approach applied to educational environment has a 

Open government: “It is understood as a management and production scheme of public 
policies aimed at the attention and collaborative solution of public problems based on a plural 

Attachment
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Green Infrastructure:

and contributes to the health and quality of life for communities and people”. A concept 

Transfer model of Árbol IoT:  A proposal by IMEPLAN so actors interested can Access 

Open Source Software:

Civic technology: “Refers to technology developed with the purpose of facilitating the 

promoted by public initiative for the improvement of the governments and its interactions 

Attachment
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