
1

AGENDA – MORNING

10:45 – 11:45 The pilot cities & the City Profiles 
Dr. Marius Mohr, Fraunhofer IGB; Trinidad Fernandez, Fraunhofer IAO; Catalina Diaz, University of 

Stuttgart – City Lab leaders 

11:45 – 12:00 Findings on the climate and risk assessments 
Sophie Mok, Fraunhofer IAO – Climate and expertise building leader

12:00 – 13:00 Lunch & networking 
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CITY LAB KOCHI 

Dr Marius Mohr

Fraunhofer IGB



The pilot cities & the City Profiles

Kochi

9.5.2023, Dr. Marius Mohr 

MGI Final Conference 2023
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Kochi / Cochin

• City: 600,000 inh.

• Agglomeration: 2.1 million inh.

• State of Kerala

• Good education system, not much industry

• Many people work abroad

• Tropical climate, two monsoon seasons

• Popular tourist location (Backwaters)

• Colonial heritage, peaceful co-existance of
different religions

• Part of Indian 100 Smart Cities Mission
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City Lab Kochi - Overview

• December 2018: „political“ Kick-Off

• May 2019: Workshop, selection of sectors: energy, housing, water

• January 2020: On-site assessment (2 weeks)

• Partners:
• FhI‘s IGB, ISE, IBP, IAO

• Fraunhofer India

• NIUA

• CSML Kochi / C-HED

• Frankfurt School of Finance

• Delays due to signature of local partner, 
Covid 19
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Kochi – close to the sea
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Housing and built environment
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Energy
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Water
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Workshop on January 22nd, 2020 

On-site: Interviews and site visits

Interviews with

Administration (12)

Private sector (4)

Academia (2)

NGO‘s (2)

Sites visited:

Brahmapuram landfill

STP Elankulam

CANALPY (Alappuzha)

Slum Fort Kochi

Marina One
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Indicators - water

Indicator Value Unit Source

% of water samples/ year that comply 
with national potable water quality 

standards

100 % SAAP 2016-17, Government of Kerala

Annual consumption of water/capita 
of homes connected to the city water 

supply 

145 Liters/capita
/day

SAAP 2016-17, Government of Kerala

Water supply coverage 85 % SAAP 2015-16, Government of Kerala

Water supplied from reuse of treated 
wastewater

0 % KWA

Non-revenue water ca. 60 % KWA, C-HED

Share of households within the city 
that are connected to a sewer system

3 % SAAP 2015-16, Government of Kerala

Coverage with toilets 95 % SAAP 2016-17, Government of Kerala

Coverage of storm water drainage 
network

43 % SAAP 2015-16, Government of Kerala
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Impact Factors – cross-impact analysis
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15 Project ideas
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Strategy roadmap
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Sustainable Neighborhood Kochi – integrated infrastructure

development

Solar Power (PV)

Energetic Refurbishment

Wastewater collection
and treatment

Bio-waste collection and
treatment

Green infrastructure, rainwater harvesting
Urban Farming



CONTACT

Dr. Marius Mohr
City Lab Lead
Fraunhofer IGB
marius.mohr@igb.fraunhofer.de



Thank you for your 
attention!

http://www.mgi-iki.com/

9.5.2023, Marius Mohr
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CITY LAB PIURA 

Trinidad Fernández

Fraunhofer IAO
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City Lab Piura

City Profile

MGI – Morgenstadt Global Smart City Initiative
MGI Final Conference, 09.05.2023 – Trinidad Fernandez
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PIURA
(Peru)

Capital of the northwestern region called also 
Piura, located in the Sechura desert.

Fifth most populated city (894,847 inhabitants) 
and the eight highest urban growth in Peru

Hot desert-like climate, with a climatic variability 
of extraordinary rainfall and droughts due to El 
NiñoSouthern Oscillation events.

Agriculture as a strong economic sector

1/3 of the population has at least one unmet 
basic such as access to housing, sanitation, etc.
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CITY LAB PIURA: PROJECT STAGES

Implementation 
and capacity

building

Definition of
analysis sectors

Quantitative 
analysis

Stakeholder 
interviews and 

workshops

Development of
project ideas

Roadmap

1 2 3 4 5 6

Objective of MGI: Assessing, co-creating and implementing a long-term 
sustainable and innovation-based urban developing strategy 
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TIMELINE CITY LAB PIURA

Final 
conference

2020 2021

Mar

2022

So
ci

o
s

C
it

y 
La

b
 P

iu
ra

2019

Aug Nov Aug May Dec

Co-creation 
workshops

Roadmap 
definition

Development 
and selection of 

project ideas

On-site assessment
(digital)

Indicator and 
Action Fields 

analysis

City Index 
& sector 
selection

MGI Kick-off  
in Piura

Data gathering, 
analysis existing 

plans and 
documents

Sensitivity 
analysis

Launch City 
Profile

City profile and 
Climate risk 
assessment 

reports

2023

GIS Training 
and selection 

pilot site

Pilot project 
design

Intervention in 
the public space

Preparation 
technical 
dossier

Impact 
monitoring 

concept

GIS Manual 
and project 

ideas

Awareness 
activities with 

the community

Apr
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PROJECT KICK-OFF 2019 

MCI Index → 3 sectors identified: water, energy, urban planning
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CHALLENGES AND OPPORTUNITIES

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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STAKEHOLDERS INTERVIEWS AND WORKSHOPS

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

27 interviews with local stakeholders, 3 co-creation workshops and virtual exchange activities
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• A model city of ecological, economical, and 
social sustainability with accessible public 
spaces, native vegetation, and adequately 
designed urban infrastructure for its inhabitants

INDICATOR ANALYSIS AND VISION FOR EACH SECTOR

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

Urban 
planning

CHALLENGES:

Continuous urban sprawl and a population without 
access to essential services.

Informal construction on and occupation of urban land. 

Poor access and high maintenance costs for green areas 
and recreation. 

Areas in the city are uninhabitable due to being in risk 
zones (underground basins, flooding). 

Lack of awareness and disinterested citizenry regarding 
the impact of climate change and sustainability.
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• A resilient city with an integrated approach to
wáter Management under efficient articulation
between the different governmental, private, 
academic and social levels

INDICATOR ANALYSIS AND VISION FOR EACH SECTOR

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

Water

CHALLENGES:

Inefficient water resource management.

Low quality of water for human consumption.

Resilience to atmospheric phenomena and climate 
change.

Flood control and lack of efficient urban storm drainage 
systems.

Poor articulation between the different sector levels of 
government, private, academic, and social.
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• A city with a reliable, sustainable, and 
equitable energy supply.

INDICATOR ANALYSIS AND VISION FOR EACH SECTOR

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

Energy

CHALLENGES:

Improving electricity supply and modern energy access 
particularly in rural areas, is necessary for meeting basic 
needs and reducing poverty and inequality in the region.

A lack of regulations for the implementation and use of 
renewable energy impedes the use of these 
technologies. 

A lack of awareness and sensitization regarding energy 
consumption and savings
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ACTION FIELD ANALYSIS

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

ICT / DATA GOVERNANCE
Work on efficient data management, as well as promote the implementation of 
information systems that facilitate interdisciplinarity, accuracy and transparency.

ORGANIZATION AND STRUCTURE
Creation of interdepartmental administrative structures for the coordination of 
cross-cutting issues such as those related to urban planning and climate change.

MUNICIPAL STRATEGY AND PLANNING
Pursue city-region collaboration for environmental protection and sustainability. 
Develop a municipal innovation strategy that addresses resilience and planning. 
Work on projects and strategies that transcend political periods as long-term 
plans despite electoral periods.  Define a municipal climate change management 
and action plan for climate change mitigation. Lack of long-term sustainability 
objectives.

URBAN REGENERATION
Potential for green approaches to urban regeneration.

URBAN PLANNING
Incorporate development objectives and guidelines for sustainable district 
development, considering small scale and mixed uses. Encourage active 
participation of citizens. Lack of urban planning and management tools. Work on 
sustainability solutions in long-term planning.
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SENSITIVITY ANALYSIS: IMPACT FACTORS

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

Drivers: have the potential to 
drive change and remain stable 
for longer, however, they are 
often resistant to change:

Levels: have a high impact on 
many factors and are also 
influenced by many others. 
These include the crucial 
factors that need to be 
addressed to transform the 
system in the desired 
direction.

Indicators: have little 
influence but are strongly 
influenced by others. 

Buffers: are relatively inactive 
in both directions.
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CITY LAB PIURA ROADMAP

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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CITY LAB PIURA ROADMAP

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

PRESENTATION OF RESULTS IN PIURA
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PILOT PROJECT SELECTED FOR IMPLEMENTATION

Reconverting a small illegal dump site into a new public space

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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RESULTS: REPORTS AND DOCUMENTS

City Lab Piura Summary Report. Available en: 
https://doi.org/10.24406/h-418573

City Lab Piura Complete Report. Available at: 
https://s.fhg.de/L5S

Climate Risk and Resilience Assessment of Piura. 
Available at: https://doi.org/10.24406/publica-116

Smart City Financing Report for Piura. Available at: 
https://s.fhg.de/ri6

Climate Risk and Resilience in the Global 
Context: City Labs of Kochi (India), Piura (Peru) 
and Saltillo (Mexico). Available at: 
https://s.fhg.de/d6F

Practical Guide to support the implementation of 
climate change projects through public 
investment in Peru. Available at: 
https://doi.org/10.24406/publica-985

Project Planning Document. Internal document.

Impact Monitoring Concept for the Pilot Project 
in Piura. Internal document.

GIS Manual and Project ideas in Piura. Internal
document.

IMPACT MONITORING 
CONCEPT – CITY LAB PIURA

GIS MANUAL AND PROJECT 
IDEAS – CITY LAB PIURA

PROJECT PLANNING 
DOCUMENT – CITY LAB PIURA

CLIMATE RISK AND 
RESILIENCE ASSESSMENT

https://doi.org/10.24406/h-418573
https://s.fhg.de/L5S
https://doi.org/10.24406/publica-116
https://s.fhg.de/ri6
https://s.fhg.de/d6F
https://doi.org/10.24406/publica-985
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RESULTS: SCIENTIFIC PUBLICATIONS

Fernandez, T. ,  Schroeder, S.  (2021):  Global approach - local solutions. 
Sectorial planning approaches for a sustainable urban future in 
Piura, Peru. Available at:  
https://doi.org/10.24404/6151bea604e942000831d6f0

Schroeder, S. ,  Fernandez, T. ,  Stoeffler ,  S.  (2022) :  Contextualised
guidelines and indicators for smart and sustainable urban project 
definition at local level in developing countries.  Available at:  
https://doi.org/10.14746/rrpr.2022.60s.06

Fernandez, T. ,  Schroeder, S.  (2022):  The World Towards the Future. 
Global Initiative for Healthy Cities.  Piura, Peru. Disponible en: 
https://www.uvu.edu/global/docs/wim22/wim22 -publicat ion-v2.pdf

Martínez, E. ,  Zavala, D.,  Calle,  A.  (2022):  Agricultura urbana como 
estrategia hacia una ciudad sostenible.  Estudio de la iniciativa 
ciudadana de huertos urbanos en Piura. Available at:  
https://revistas.upt.edu.pe/ojs/ index.php/arquitek/art icle/v iew/664/710

Fernandez, T. ,  Schroeder, S.  (2023):  Impact-Based Project Ideas for 
Sustainable Cities:  The Case Of Digital Planning Tools In Piura, Peru. 
Available at: https://plea2022.org/wp-
content/uploads/2023/03/PROCEEDINGS -ONSITE-FINAL-MARZO.pdf

Schroeder, S.  (2023):  Understanding Informal Production Of Public 
Spaces For A New, Sustainable Urban Planning Strategy. Case Study 
Of Community Gardens In Piura, Peru. Available at:
https://plea2022.org/wp -content/uploads/2023/03/PROCEEDINGS -ONSITE-
FINAL-MARZO.pdf

Fernandez, T. ,  Schroeder, S.  (2023):  GIS for Sustainable Urban 
Transformation in Countries With Emerging Economies: The Case of 
Piura in Peru. Available at: https://www.igi -
global.com/gateway/art icle/319733

https://doi.org/10.24404/6151bea604e942000831d6f0
https://doi.org/10.14746/rrpr.2022.60s.06
https://www.uvu.edu/global/docs/wim22/wim22-publication-v2.pdf
https://revistas.upt.edu.pe/ojs/index.php/arquitek/article/view/664/710
https://plea2022.org/wp-content/uploads/2023/03/PROCEEDINGS-ONSITE-FINAL-MARZO.pdf
https://plea2022.org/wp-content/uploads/2023/03/PROCEEDINGS-ONSITE-FINAL-MARZO.pdf
https://plea2022.org/wp-content/uploads/2023/03/PROCEEDINGS-ONSITE-FINAL-MARZO.pdf
https://plea2022.org/wp-content/uploads/2023/03/PROCEEDINGS-ONSITE-FINAL-MARZO.pdf
https://www.igi-global.com/gateway/article/319733
https://www.igi-global.com/gateway/article/319733
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THE MGI CITY LAB PIURA COMMUNITY



VIELEN DANK FÜR IHRE
AUFMERKSAMKEIT

www.mgi-iki.com

THANK YOU FOR YOUR 

ATTENTION!

Visit our project website: 
www.mgi-iki.com/en/

M. Sc. Trinidad Fernandez
MGI Deputy Coordinator; City Lab Piura Leader
trinidad.fernandez@iao.fraunhofer.de

http://www.mgi-iki.com/
mailto:trinidad.fernandez@iao.fraunhofer.de
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CITY LAB SALTILLO 

Catalina Diaz

University of Stuttgart IAT



MGI - Global Smart Cities Initiative -
Morgenstadt

City Lab Saltillo, Mexico

City Profile

09.05.2023 - Catalina Diaz 
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SALTILLO
(Mexico)

Capital of the northeastern state of Coahuila de 
Zaragoza.

Located in the desert of Coahuila. 

Semi-arid and dry climate, high solar radiation

High population growth, adding more than 
25,000 inhabitants each year

One of the most industrialized areas in Mexico

Economy based on industrial activities 
(automobiles, machinery, steel)
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PROJECT KICK-OFF 2019 
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CITY LAB SALTILLO: PROJECT STAGES

Implementation 
and capacity

building

Definition of
analysis sectors

Quantitative 
analysis

Stakeholder 
interviews and 

workshops

Development of
project ideas

Roadmap

1 2 3 4 5 6

Objective of MGI: Assessing, co-creating and implementing a long-term 
sustainable and innovation-based urban development strategy 
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Challenge of reducing individual mobility and 
shifting to cleaner transportation technologies

Challenge of applying long-term incentives, lack 
of environmental awareness and limited financial 
resources

Opportunity to improve resilience in the face of 
worsening water shortages

Potential to improve energy efficiency and 
increase renewable energies

CHALLENGES AND OPPORTUNITIES

Opportunities

Challenges

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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ENERGY SECTOR WATER SECTOR MOBILITY SECTOR

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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STAKEHOLDERS INTERVIEWS AND WORKSHOPS
City Lab Methodology (On-site phase) applied for the first time in a virtual format

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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ENERGY SECTOR

High energy demand in the city due to its industrial 
parks and transportation system. 

Implementation of efficiency measures in the 
industrial sector and alternative mobility solutions.

The municipal landfill for electricity generation 
currently generates only 0.1 to 0.5% of the demand. 

Large solar potential to improve self-sufficiency in 
renewable energy.

To meet the objectives of the Paris agreement, this 
value must be reduced to zero. 

This implies the abandonment of fossil fuels in favor 
of renewable energy.

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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WATER SECTOR

This value should always be ≥ 0 for sustainable resource 
management. 

Water extracted for economic activities should not exceed 
the water resources infiltrating the exploited aquifers. 

This value falls into the category of absolute water scarcity 
according to the Falkenmark index. 

A limiting factor is the annual rainfall in the region. 

Unalterable but relevant factor in understanding the 
struggle associated with water management in Saltillo. 

Water is unevenly available in the region and over time. 

Opportunity for Saltillo to develop its capacity to use 
alternative water resources. 
By increasing the reuse of treated water, pressure on 
aquifers can be reduced. 

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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MOBILITY SECTOR

Saltillo has considerably better road coverage 
compared to other Latin American countries.

The private vehicle fleet in Saltillo is increasing. 
Traveling by car is still more efficient than traveling by 
public transportation.

Need to work on alternative city concepts, such as 
the fifteen-minute city, supported by city 
revitalization and densification strategies.

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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Shows a wide variety of areas 
that need to be worked on

Emphasizes the importance of 
projects that address

Green and blue infrastructure

Promotion and intermodality of 
public transport systems

High energy efficiency

ACTION FIELD 
ANALYSIS

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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CO-CREATION SESSIONS

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot
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CITY LAB SALTILLO 
ROADMAP

SYMBOLOGY

Tangible physical
interventions

Regulatory projects

Projects or plans that exist 
already in the city

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot



53

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

PRESENTATION OF 
RESULTS IN SALTILLO
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1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot

CITY LAB RESULTS KEY TO FINALISING THE  
MUNICIPAL CLIMATE ACTION PLAN - PACMUN
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RESTAURATION AND INTEGRATION OF BLUE 
AND GREEN INFRASTRUCTURE 

Climate adaptation project

ANNUAL AWARDS FOR BEST PRACTICES IN 
ENERGY EFFICIENCY  

Climate mitigation project

PILOT PROJECTS SELECTED FOR IMPLEMENTATION 

1 2 3 4 5 6
Sectors Analysis Interviews

Project 
ideas

Roadmap Pilot



M.Sc. Catalina Diaz
City Lab leader

THANK YOU FOR 
YOUR ATTENTION

M.Sc. Gabriela de Valle
City Lab local leader

M.Sc. Carmina Villarreal
Support local leader

Dr. Eduardo Santillán
Local academic expert 
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RISK AND RESILIENCE ASSESSMENT 

Sophie Mok

Fraunhofer IAO



Climate Risk and Resilience in the 
Global Context

Overall insights from Morgenstadt Smart Cities Global Initiative

Tuesday, 9th of May 2023, Sophie Mok, Fraunhofer IAO 
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MGI Risk and Resilience Assessment Framework
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Risk Cluster Analysis (IPCC framework)

Example: Heavy rainfall and stormwater amongst the biggest risks in all 3 cities…
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Example: use of climate information 

Climate Adaptation Measures (TAMD framework) 
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Climate risks are manifold and vary from city to city.
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Risk and resilience are determined by climate zone, geographical 

particularities, as well as the social, political, and economic context.
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People are perceived as the most vulnerable to climate change 

impacts (in comparison to economy, environment, and built 

infrastructure)
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Agriculture, fisheries and tourism are amongst the most 

often named industries at risk.
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Change in Biological Systems is the risk cluster which is 

the most difficult to predict.
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Nature-based solutions, impermeabilization of surfaces, 

sustainable urban drainage, as well as rainwater harvesting are 

amongst the most often suggested hard adaptation measures.
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Soft adaptation measures include 

a) targeted uptake of climate change adaptation in formal planning processes and municipal 

strategies

b) cross-sectoral and multilevel coordination and organization

c) the creation of special budgets and financing vehicles for climate response

d) the generation and availability of up-to-date information and relevant data

e) participative structures and increasing awareness to improve personal preparedness and 

adaptive capacity. 
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Involving the right experts (both locally and internationally) is 

key to help include various perspectives. For future 

implementation and planning processes, especially vulnerable 

groups and indigenous knowledge need to be better integrated. 
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International projects and initiatives provide an opportunity for 

exchanges on challenges and best practices, to better understand 

and evaluate the extent of climate impacts, as well as to form 

new alliances. 
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Ultimately, it is important to put the gained knowledge into 

practice and develop local solutions and strategies to be prepared 

for the global challenges to come.
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Find the full publication here: 

A joint effort from the Morgenstadt Smart Cities Global Initiative…

Mok, Sophie; Díaz, Catalina; Fernández, Trinidad; Jayawant 
Amruta; Millán Julio (2023): Climate Risk and Resilience in 
the Global Context: Insights from the Morgenstadt Global 
Smart Cities Initiative. DOI: 
http://dx.doi.org/10.24406/publica-589

https://mgi-iki.com/wp-content/uploads/2023/03/Final-Version_Climate-Risk-and-Resilience-in-the-Global-Context-comp.pdf
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AGENDA – MORNING

10:45 – 11:45 The pilot cities & the City Profiles 
Dr. Marius Mohr, Fraunhofer IGB; Trinidad Fernandez, Fraunhofer IAO; Catalina Diaz, University of 

Stuttgart – City Lab leaders 

11:45 – 12:00 Findings on the climate and risk assessments 
Sophie Mok, Fraunhofer IAO – Climate and expertise building leader

12:00 – 13:00 Lunch & networking 



75

AGENDA – AFTERNOON

13:00 – 14:00 Pilot project implementations 
Local partners & experts 

14:00 – 14:20 Smart city financing 
Maria Baez, Frankfurt School of Finance – City financing advisor 

14:20 – 14:35 Coffee break 

14:35 – 14:55 Prague’s perspective: How cities learn and transform through experimentation 
Tomáš Vácha, OICT Smart Prague – Head of International Department 

14:55 – 15:00 Acknowledgements and end of online program

15:00 – 16:00 Site visits for audience on site

16:00 – 17:00 Closure 
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