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Smart Cities are a 
moving target

And lack of success has 
diminished the concept 

and term



Smart Cities 
Initiative
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Purpose
• Support communities
• Concepts 
• Applications
• Technology 
• Services (CATS) 

by leveraging systems engineering tools and 
principles   

Goal
• Create a model that illustrates the resources 
• Enabling
• interconnectivity
• reuse
• consistency 



Technology focused 
smart cities are 
rethinking their 

approach

Success in a smart city “has nothing to do with technology and has to do with people. 
We need to invite the public into co-creating these experiences with high degree of 
civic engagement. Cities need to be engaged with the public around connecting 
communities.” 

- David Graham, Chief Innovator Officer for the City of Carlsbad, California. 



We need a 
common 
definition for a 
smart city
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Smart Cities 
Products Plan
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üDefinition of Smart City
üMetrics
üReference model

• Case Studies
• Stakeholder List + Management 

Plan
• Architecture template for Smart 

Cities ~ MBSE model

• Input on other Smart Cities 
publications      

started

future

complete



INCOSE 
Working Groups
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https://connect.incose.org/ProgramsProjects/SmartCitiesInitiat
ive/SitePages/Home.aspx
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People are at the center of the most complex 
challenges facing today’s municipalities around the 
world.  Economic development, homelessness, 
healthcare, racial equity, and many other issues are 
directly related to the humans in the city.  
Meanwhile, technology continues to provide new 
resources and opportunities.  Smart Cities efforts 
often attempt to leverage technology to solve the 
human challenges, however the efforts can fall 
short.  The INCOSE Smart Cities Initiative has 
developed an approach to focus on the humans in 
the city and identify solutions to best support their 
needs.  

We propose a human-centric model to help cities 
make decisions with human needs in focus.  This 
model helps identify and classify technological and 
other investments with the greatest positive 
impact for the residents.  This document proposes 
a new framework, a definition of a smart city, and 
human-centric metrics to consider for evaluating a 
smart city.   

https://connect.incose.org/ProgramsProjects/SmartCitiesInitiative/SitePages/Home.aspx
https://connect.incose.org/ProgramsProjects/SmartCitiesInitiative/SitePages/Home.aspx


INCOSE Smart 
City Definition 
provides 
evaluation and 
comparison
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A smart city is capable of 

identifying its problems and 

mitigating root causes 

by generating and processing 

engineered quality data in a 
continuous and inclusive manner. 



Human 
Fundamental 
needs are the 

basis for a Smart 
City’s goal
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UNDERSTANDINGCREATION

PARTICIPATION

FREEDOM  
OF CHOICE

THINK FREELY

IDENTITY &  
SELF EXPRESSION

SUBSISTENCE

AFFECTION

PROTECTION

HUMAN  
FUNDAMENTAL 

NEEDS



The INCOSE-TUS 
Reference 
Model is a 
robust, 
tailorable, and 
systematic way 
to view and 
evaluate a 
smart city as an 
integrated 
complex social 
system
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My Question
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How can you 
improve your city 
if you don’t know 
how and what to 
measure?



Engineered 
Quality Data is 

used to identify 
and mitigate root 

causes
ENGINEERED  

QUALITY DATA

Continuously  
updated /generated

Accessible by all stakeholders  
 – data necessary for action  

is accessible by the performer

Non-subjective,  
based on facts

Usable by all stakeholders with 

applicability to the system

Supportitive,  Enables  
comprehension of the 

complete system

REAL TIME VERIFIABLE

UNIFORMINCLUSIVE

ALIGNED INTEGRABLE



A single set of holistic metrics provide a consistent benchmark for 
evaluation and comparison
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TUS INDEX SYSTEMS PROPERTIES 
ALIGNMENT INDEX  

/SPA/

SYSTEMS OPERATIONS 
PERFORMANCE INDEX 

/SOP/

WELL-BEING 
INDEX 
/WPR-SPR/

SOCIAL  
RESPONSIBILITY 
INDEX 
/SR/

UNIFIED TAILORED



Metrics: 
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Goal # Goal Title Description

1 GOAL 1: No Poverty End poverty in all its forms everywhere

2 GOAL 2: Zero Hunger End hunger, achieve food security and improved nutrition and promote sustainable agriculture

3 GOAL 3: Good Health and Well-being Ensure healthy lives and promote well-being for all at all ages

4 GOAL 4: Quality Education Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all

5 GOAL 5: Gender Equality Achieve gender equality and empower all women and girls

6 GOAL 6: Clean Water and Sanitation Ensure availability and sustainable management of water and sanitation for all

7 GOAL 7: Affordable and Clean Energy Ensure access to affordable, reliable, sustainable and modern energy for all

8 GOAL 8: Decent Work and Economic Growth Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all

9 GOAL 9: Industry, Innovation and Infrastructure Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation

10 GOAL 10: Reduced Inequality Reduce inequality within and among countries

11 GOAL 11: Sustainable Cities and Communities Make cities and human settlements inclusive, safe, resilient and sustainable

12 GOAL 12: Responsible Consumption and Production Ensure sustainable consumption and production patterns

13 GOAL 13: Climate Action Take urgent action to combat climate change and its impacts

14 GOAL 14: Life Below Water Conserve and sustainably use the oceans, seas and marine resources for sustainable development

15 GOAL 15: Life on Land Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt 
and reverse land degradation and halt biodiversity loss

16 GOAL 16: Peace and Justice Strong Institutions Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable
and inclusive institutions at all levels

17 GOAL 17: Partnerships to achieve the Goal Strengthen the means of implementation and revitalize the global partnership for sustainable development

https://www.un.org/development/desa/disabilities/?page_id=6226&preview=true
http://www.un.org/development/desa/disabilities/envision2030-goal2.html
http://www.un.org/development/desa/disabilities/envision2030-goal3.html
http://www.un.org/development/desa/disabilities/envision2030-goal4.html
http://www.un.org/development/desa/disabilities/envision2030-goal5.html
http://www.un.org/development/desa/disabilities/envision2030-goal6.html
http://www.un.org/development/desa/disabilities/envision2030-goal7.html
http://www.un.org/development/desa/disabilities/envision2030-goal8.html
http://www.un.org/development/desa/disabilities/envision2030-goal9.html
http://www.un.org/development/desa/disabilities/envision2030-goal10.html
http://www.un.org/development/desa/disabilities/envision2030-goal11.html
http://www.un.org/development/desa/disabilities/envision2030-goal12.html
http://www.un.org/development/desa/disabilities/envision2030-goal13.html
http://www.un.org/development/desa/disabilities/envision2030-goal14.html
http://www.un.org/development/desa/disabilities/envision2030-goal15.html
http://www.un.org/development/desa/disabilities/envision2030-goal16.html
http://www.un.org/development/desa/disabilities/envision2030-goal17.html


Smart Cities Metrics: Part 1
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Fundamental human needs Sample metrics of a Smart city, 
Updated version

Reference properties measured by the Smart city 
metrics UN Sustainability Goal

Subsistence

GDP for per capita GDP per capita Should have active economy

Apartment availability per 1000 family Homelesness rate Should have sufficient supply of accomodations 

Employees per 1000 population Employment rate 
/Employed/Total population/ Should have sufficient job positions

Average family income Average household income Should have households with stable income

Number of individuals living with good air quality index environment per 1000 
population Air quality index Should have unpoluted air

Number of individuals provided with good water per 1000 population Water quality index Should have healthy water supply

Number of individuals living with good soil quality index environment per 
1000 population Soil quality index Should have uncontaminated soil

Mean age Life Expectancy Should have citizens with high life span

Consumer good index Consumer price index Should have stable consumer price

Import dependency ratio Import Dependency Ratio Should have self sufficient gross domestic production

Protection

Illness inverse coefficient per 1000 population Population health index Should have healthy citizens

Mortality inverse coefficient per 1000 population Mortality rate Should have low mortality

Number of individuals with over 10$ income daily per 1000 individuals Number of households below minimum Income 
Standard Should aim to eliminate poverty

Victims of crime inverse coefficient per 1000 individuals Crime rate Should protect citizens from criminal activities

Exposure to trauma inverse coefficient per 1000 individuals Injury incidence rate Should protect citizens from incidence 

Number of infant mortality per 1000 childbirth Infant mortality rate Should aim to eliminate infant moratlity

Family violence inverse coefficient per 1000 family Domestic violence rate Should aim to eliminate domestic violence

Inverse coefficient of unlicensed business Number of license with subjective registry criteria Should provide fair opportunities to citizens
Should protect citizens from subjective decisions

Proportion of government organization and public organization with glass 
account Budget transparency score Should have transparent spending

Affection

Number of newly registered marriage per 1000 individuals Marriage rate Should aim to eliminate forced marriages

Mean duration of marriage Mean marriage duration Should have stable households 

Number of childbirth per 1000 individuals Birth rate Should provide risk-free birth environment



Smart Cities Metrics: Part 2
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Fundamental human needs Sample metrics of a Smart city, 
Updated version

Reference properties measured by the Smart city
metrics

UN Sustainability 
Goal

Creation

GDP per capita GDP per capita Should have active economy

Number of newly registered profit organization Number of new business applications per capita Should provide equal opportunity to initiate 
business

Number of registered profit organization Number of businesses per capita Should support business activities

Number of intellectual property per 1000 individuals Number of IP licenses registered per capita Should ensure intellection property rights

Number of newly published books per 1000 individuals Number of scientific articles published per capita Should support scientific activities

Average cost of art service per individuals Average household spending on entertainment Should support art and sport activities

Gross industrial product per capita Gross output of manufacturing industry Should have stable manufacturing output

Public spending on infrastructure Infrastructure spending as share of GDP Should have comprehensive infrastructure

Resource directed by economic entities as payment for using 
infrastructure Infrastructure tax income Should have robust infrastructure

Identity

Number of organization including international and national top 500 
organization Number of companies in international and national top 500 per capita Should be recognized internationally

Number of newspaper and paper per 10000 individuals Number of local news outlets per capita Should ensure freedom of speech rights

Number of tv channel per 10000 individuals Number of local tv channels per capita Should ensure freedom of speech rights

Time required to establish local policies Should measure local initiation of control and 
authority

Number of local, public events annually per capita Should measure the civic pride

Mean duration of get approval to initiate non profit organization Time required to start a non-governmental organization (business or 
philanthropic)

Should provide opportunity to initiate communal 
activities

Freedom

Number of non profit organization per 1000000 individuals Number of non-governmental organizations (business or philanthropic) 
per capita Should support volunteering activities

The ratio of voters to non-voters Voter turnout percentage Should ensure right to vote on consience

The ratio of approved parade to non-approved parade Protest events per capita Should ensure right to a protest

Number of women civil servant per 1000 civil servant Gender equality in public sector employment Should ensure right of equality and non-
discrimination

Prisoners inverse coefficient per 1000 individuals Wrongful conviction rate Should aim to eliminate wrong conviction



Smart Cities Metrics: Part 3
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Fundamental human needs Sample metrics of a Smart city, 
Updated version

Reference properties measured by the Smart city 
metrics UN Sustainability Goal

Subsistence

GDP for per capita GDP per capita Should have active economy

Apartment availability per 1000 family Homelesness rate Should have sufficient supply of accomodations 

Employees per 1000 population Employment rate 
/Employed/Total population/ Should have sufficient job positions

Average family income Average household income Should have households with stable income

Number of individuals living with good air quality index environment per 1000 
population Air quality index Should have unpoluted air

Number of individuals provided with good water per 1000 population Water quality index Should have healthy water supply

Number of individuals living with good soil quality index environment per 
1000 population Soil quality index Should have uncontaminated soil

Mean age Life Expectancy Should have citizens with high life span

Consumer good index Consumer price index Should have stable consumer price

Import dependency ratio Import Dependency Ratio Should have self sufficient gross domestic production

Protection

Illness inverse coefficient per 1000 population Population health index Should have healthy citizens

Mortality inverse coefficient per 1000 population Mortality rate Should have low mortality

Number of individuals with over 10$ income daily per 1000 individuals Number of households below minimum Income 
Standard Should aim to eliminate poverty

Victims of crime inverse coefficient per 1000 individuals Crime rate Should protect citizens from criminal activities

Exposure to trauma inverse coefficient per 1000 individuals Injury incidence rate Should protect citizens from incidence 

Number of infant mortality per 1000 childbirth Infant mortality rate Should aim to eliminate infant moratlity

Family violence inverse coefficient per 1000 family Domestic violence rate Should aim to eliminate domestic violence

Inverse coefficient of unlicensed business Number of license with subjective registry criteria Should provide fair opportunities to citizens
Should protect citizens from subjective decisions

Proportion of government organization and public organization with glass 
account Budget transparency score Should have transparent spending

Affection

Number of newly registered marriage per 1000 individuals Marriage rate Should aim to eliminate forced marriages

Mean duration of marriage Mean marriage duration Should have stable households 

Number of childbirth per 1000 individuals Birth rate Should provide risk-free birth environment



Engaging those 
who deliver the 
smart city 
results can 
improve the 
likelihood of a 
realistic and 
achievable 
implementation

19



Updated: Simplified Framework of a Smart City
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New Publication: 
"SMART CITY DEFINITION, METRICS, AND TUS FRAMEWORK"

25



SCI Team Focus Areas

Framework & 
demonstration city

IEC – INCOSE Smart City 
Reference Architecture

Smart City Use Cases

Human centric perspective
City goals – top level

Solution Architectures

Rael KopaceJennifer Russell + TUSS Matthew Hause

UAF modeling collaboration



Smart Cities Architecture 
Reference
or Reference Architecture

IEC 
Collaboration



About the Speaker

Tom Lusco
Principal Engineer
ctl@iteris.com
www.arc-it.org



Collaboration in the Smart City Space

TC268: Sustainable Cities and Communities

SyC Smart Cities

WG11: Smart Cities JWG on Smart Cities Reference Architecture

SC44 Information Technology for Smart Cities
(pending TMB and SMB approvals)



Where is the Smart City Reference 
Architecture?

IEC

Purpose: Develop a 
set of standards for 
cities toolbox

1st beneficiaries: 
Smart Cities teams 
2nd beneficiaries: 
vendors, investors 
3rd beneficiaries: 
citizens, city 
administrations, 
business (in city)

IEC SyC SC

Purpose: Develop 
high-level SCRA 
and related tools 
for cities toolbox

1st beneficiaries: 
IEC and SDOs
2nd beneficiaries: 
Smart Cities teams, 
vendors, investors
3rd beneficiates: 
citizens, city 
administrations, 
business (in city) 

SDOs

Purpose: Enable cities 
achieving SDG11 by 
leveraging International 
Standards and Digital 
Transformation

1st beneficiaries:
Smart Cities teams 
2nd beneficiaries: 
citizens, business (in 
city), city 
administrations
3rd beneficiaries:
investors, vendors

Cities
Purpose:  Enable 
Digital 
Transformation of 
each city with its 
own pace and 
priorities

1st beneficiaries: 
Smart Cities teams 
2nd beneficiaries: 
citizens, business (in 
city),
city administrations
3rd beneficiaries:
vendors, investors

City

Purpose: Proactively 
and systemically 
address citizens’ 
needs by permanently 
transforming itself as 
a digitally coordinated 
system to align the 
various views of the 
city

1st beneficiaries: 
citizens
2nd beneficiaries: 
business (in city)
3rd beneficiaries: 
city administrations

Desires: 
• Adequate water supply.
• Assured electricity supply.
• Sanitation, including solid 

waste management.
• Efficient urban mobility and 

public transport.
• Affordable housing, especially 

for the poor.
• Widespread and 

transformative use of data and 
technology.

• Good governance and citizen 
participation.

• Sustainable environment.
• Safety and security of citizens, 

particularly women, children 
and the elderly.

• Affordable healthcare for 
everyone.

• Modern education for children 
and adults.

• Attractive for business.

Purpose:  Systems 
Approach and Digital 
Transformation 
methods and tools for 
international 
standardisation  

1st beneficiaries: 
IEC TCs, IEC SyCs
2nd beneficiaries: 
NCs and sister SDOs
3rd beneficiaries: 
business (world-wide)

IEC SG12



Call for Modelers!! 

IEC/INCOSE In-progress diagram of Reference Architecture 

Reference 
Architecture 

Input

Solution 
Architecture 

Development 

Interested? See Jennifer 
Russell, Marcel van de 
Ven, Tom Lusco, Rael 
Kopace, Matthew Hause, 
Damian Rogers



About the Speaker

Matthew Hause
Principal
mhause@systemxi.com
844.SystemXi
917 514 7581

7/18/23 © 2021 SSI 32



Social Enterprises
Part of INCOSE Smart Cities Initiative
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Autoville Unhoused Persons Project
• Autoville has been experiencing an increasing number of unhoused 

people. They reside in city parks, under bridges, in makeshift 
encampments, and on the city streets. This has caused increased 
crime, increased police interactions, overloaded courts, resident 
complaints, and decreased tourism. Sadly, an increasing number of 
unhoused people have been dying from violence, overdose, alcohol 
poisoning, and exposure. The city administration has decided to 
study the situation and provide services to improve the situation. 
These include housing, treatment, counseling, and education rather 
than increased law enforcement or ignoring the problem. 

34



Autoville Unhoused Person Concept Diagram
• Unhoused people have 

interactions with multiple 
organizations and systems in 
Autoville.
• This helps to understand the 

positive and negative effects 
that unhoused people have 
on city elements, and vice 
versa. 
• Understanding this will help 

to frame solutions.

35



Initial Project Goals
• Setting goals defines what Autoville wants to achieve
• These can be phased over time.

36



Autoville Three Phase Project
• Collect Statistics 

and study the 
problem

• Increase shelter 
capacity

• Provide addiction 
treatment

• Provide permanent 
housing.

• Increase 
employment 
training

37



Types of Homeless People and Their attributes

38



Autoville Capabilities
• Existing Autoville Capabilities are identified
• These are provided by the government, volunteer organizations and industry

39



Organizations Providing These Capabilities

40

We want to identify 
organizations and 
people BEFORE we look 
at technologies and 
systems.



Healthcare Organizations and Staffing
• Health Care Organizations are both public and private.
• All are charged with a duty of care to the community
• Some offer specialized services

41



Organizations Interacting with the Unhoused
• There are many 

government, 
voluntary, and 
healthcare 
organizations who 
interact with the 
unhoused.
• Documenting the 

people who provide 
services helps to 
understand the 
problem. 

42



Events in an Unhoused Person’s Life
• Positive and negative events occur in the life of an unhoused person.
• These can either escalate the problem, or work towards a solution.
• Understanding this interaction is essential.

7/18/23



Chronic Unhoused Cycle
• The previous events have 

been studied to determine 
the unhoused vicious and 
virtuous cycles.

• By documenting these 
cycles, experts can 
determine where to 
intervene to improve things

• This can move the person 
from the vicious to virtuous 
cycle

7/18/23



An Unhoused Person’s Interactions With Autoville Organizations
• A more concrete 

model has been 
created for the 
unhoused person 
interactions.
• The diagram 

shows a subset.
• This would be 

overwhelming for 
anyone. 
• A dedicated 

capability needs 
to be created to 
address 
unhoused 
residents.

7/18/23



Unhoused Persons Services Organization
• Currently, unhoused 

residents are everyone’s 
and no one’s problem. 

• A specialized team will 
be created to serve 
unhoused residents. 

• They will work with 
government 
departments, industry, 
medical facilities, and 
addiction services to 
find solutions

• Risks and mitigations 
have been identified and 
proposed.

7/18/23



Strategy to Help Unhoused People and Improve Autoville

47



Measuring the Effects of Strategy to Help Unhoused People and Improve Autoville

48



Conclusion
• By understanding the causes of unhoused residents, what the major 

events are, and the cycle of being involuntary unhoused, Autoville
leaders can attempt to intervene and end the cycle. 
• A specialized department will be created and funded with authority 

and responsibility to address the problem.
• Help will be provided with treatment, counseling, jobs and shelter. 
• Funds made available will be used to improve the city. 
• Autoville will monitor the situation to ensure that the money is well 

spent, and that the situation is improving for the both the city and  
the unhoused people. 
• Understanding the human dimension allows us to evaluate 

technology that might help – people before systems. 
© 2021 SSI 49



Call for Modelers!! 

• Focus areas
• Unhoused persons
• Rural High-speed internet
• Smart Grids

Reference 
Architecture 

Input

Solution 
Architecture 

Development 

Interested?  Contact us!

Jennifer Russell (Jennifer.Russell@incose.net)
Matthew Hause (on site) 
Maria Romero (on site)

mailto:Jennifer.Russell@incose.net


Social Enterprises
Part of Smart Cities INCOSE Project
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Autoville Homeless Persons Project
• Autoville has been experiencing an increasing number of homeless 

people. They reside in city parks, under bridges, in makeshift 
encampments, and on the city streets. This has caused increased 
crime, increased police interactions, overloaded courts, resident 
complaints, and decreased tourism. Sadly, an increasing number of 
homeless people have been dying from violence, overdose, alcohol 
poisoning, and exposure. The city administration has decided to 
study the situation and provide services to improve the situation. 
These include housing, treatment, counseling, and education rather 
than increased law enforcement or ignoring the problem. 

www.incose.org/symp2022 52



Autoville Unhoused Person Concept Diagram
• Unhoused people have 

interactions with multiple 
organizations and systems in 
Autoville.
• This helps to understand the 

positive and negative effects 
that homeless people have on 
city elements, and vice versa. 
• Understanding this will help 

to frame solutions.

www.incose.org/symp2022 53



Initial Project Goals
• Setting goals defines what Autoville wants to achieve
• These can be phased over time.

www.incose.org/symp2022 54



Types of Homeless People and Their attributes

www.incose.org/symp2022 55



Organizations Interacting with the Homeless
• There are many 

government, 
voluntary, and 
healthcare 
organizations who 
interact with the 
homeless.
• Documenting the 

people who provide 
services helps to 
understand the 
problem. 

www.incose.org/symp2022 56



Events in a Homeless Person’s Life
• Positive and negative events 

occur in the life of a homeless 
person.
• These can either escalate the 

problem, or work towards a 
solution.
• Understanding this interaction 

is essential.

7/18/23 © 2018 Troy Peterson  - UNCLASSIFIED



Chronic Homelessness Cycle
• The previous events have 

been studied to determine 
the homelessness vicious 
and virtuous cycles.

• By documenting these 
cycles, experts can 
determine where to 
intervene to improve things

• This can move the person 
from the vicious to virtuous 
cycle

7/18/23 © 2018 Troy Peterson  - UNCLASSIFIED



A Homeless Person Interactions With Autoville Organizations
• A more concrete model 

has been created for the 
homeless person 
interactions.

• The diagram shows a 
subset.

• This would be 
overwhelming for 
anyone. 

• A dedicated capability 
needs to be created to 
address homelessness.

7/18/23 © 2018 Troy Peterson  - UNCLASSIFIED



Strategy to Help Homeless People and Improve Autoville

© 2021 SSI 60



Conclusion
• By understanding the causes of homelessness, what the major 

events are, and the cycle of homelessness, Autoville leaders can 
attempt to intervene and end the cycle. 
• A specialized department will be created and funded with authority 

and responsibility to address the problem.
• Help will be provided with treatment, counseling, jobs and shelter. 
• Funds made available will be used to improve the city. 
• Autoville will monitor the situation to ensure that the money is well 

spent, and that the situation is improving for the both the city and  
the homeless people. 
• Understanding the human dimension allows us to evaluate 

technology that might help – people before systems. 
© 2021 SSI 61



Questions?

A better world through a systems approach

INCOSE:
The global professional association 

for systems engineers

International Council on Systems Engineering



What is a model?

© 2023 SSI  - UNCLASSIFIED



“…All models are wrong, but some are useful"

“Since all models are wrong, the scientist cannot obtain a 
"correct" one by excessive elaboration. On the contrary 
following William of Occam, he should seek an economical 
description of natural phenomena. Just as the ability to 
devise simple but evocative models is the signature of the 
great scientist so overelaboration and over 
parameterization is often the mark of mediocrity.”

George E. P. Box
“…seek an economical description…”

Imperative: Seek and Economical Description

647/18/23 © 2023 SSI  - UNCLASSIFIED



Imperative: Don’t dig a hole, know where you want to go

“Would you tell me, please,” Alice asks the 
cat, “which way I ought to go from here?”

“Well”, responds the Cheshire Cat, “That 
depends a good deal on where you want to 

get to.”

“Oh, I don’t much care where –“ says Alice.

The Cheshire Cat responds ”If you don’t care 
where you are going, then it really doesn’t 

matter which way you go.”

Have a Goal
Know where you want to go…

The model is not the end game
Improved outcomes are…

Poor SE dooms MBSE 
MBSE multiplies good SE

Lesson:  Don’t be Alice & Remember: Automating junk makes more junk automatically!

657/18/23 © 2023 SSI  - UNCLASSIFIED



System Architectures

Organizational Architectures

Imperative: Sociotechnical Alignment

Information/Process Architectures

667/18/23 © 2023 SSI  - UNCLASSIFIED



Tool Myths

© 2021 SSI 67

Buying an MBSE tool doesn’t make you a 
model-based systems engineer. 

Buying tools doesn’t make you a carpenter



Autoville Three Phase Project
• Collect Statistics 

and study the 
problem

• Increase shelter 
capacity

• Provide addiction 
treatment

• Provide permanent 
housing.

• Increase 
employment 
training

www.incose.org/symp2022 68



Autoville Capabilities
• Existing Autoville Capabilities are identified
• These are provided by the government, volunteer organizations and industry

www.incose.org/symp2022 69



Organizations Providing These Capabilities

www.incose.org/symp2022 70

We want to identify 
organizations and 
people BEFORE we look 
at technologies and 
systems.



Healthcare Organizations and Staffing
• Health Care Organizations are both public and private.
• All are charged with a duty of care to the community
• Some offer specialized services
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Homelessness Persons Services Organization
• Currently, homelessness 

is everyone’s and no 
one’s problem. 

• A specialized team will 
be created to address 
homelessness. 

• They will work with 
government 
departments, industry, 
medical facilities, and 
addiction services to 
find solutions

• Risks and mitigations 
have been identified and 
proposed.
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DECISIONS & DATA SCIENCE
Leveraging systems analysis 
advanced analytics and data 
visualization to improve shared 
understanding and decision making

EDUCATION STRATEGY
Providing educational strategies and 
resources to increase social and 
academic achievement.  Improving 
cross- collaboration to effect 
educational outcomes.

EDUCATION

Providing educational strategies and resources to increase social and academic 
achievement.  Improving cross- collaboration to effect educational outcomes.

Educating Together:  Education is all a matter of building bridges.    Ralph Ellison

Q&A
737/18/23



INCOSE:
A Better World 

Through a Systems 
Approach

The  global professional association 
for systems engineers

International Council on Systems Engineering



Our path
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How we got here
Practical application

International community
Wide range of contributors

What we know

Strong IT basis
Solution looking for 

problem
IT standards

Each city unique

Where we’re headed
Definition + Metrics

Stakeholder Management 
Plan

Top-Down model



Collaboration
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IEEE IEC Municipalities 
(in progress)

Smart Cities 
organizations 
(in progress)



How do we build 
a smart city more 

closely aligned 
with the needs of 

the residents?
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1) Humans 
belong at the 
center of the 
smart city

2) Objectives are 
dynamic and 
adjust over time 

3) Effectively link 
digital data 
solutions to 
human needs with 
a feedback loop



Should we 
change our 
thinking style 
and try a new 
approach? 
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A new paradigm is needed to re-imagine our future cities
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№ Legacy Paradigms INCOSE-TUS Proposed Paradigms 

1 A smart city is a city with all problems solved.
A smart city is a city capable of promptly identifying its problems and the root causes and 

mitigating the root causes.

2 Humans are beneficiaries of a smart city.
Humans are designers, inventors, developers, and beneficiaries by generating knowledge for 

Smart cities.

3 Technologies make Smart cities.
Humans build Smart cities. 

Humans develop technologies that support human activities aimed at building smart cities.

4
Big data is critically important for every 

decision making for Smart cities. 
Big data is important, but it is not enough. To make fast and accurate decisions, the city 

needs engineered quality data.

5 A city has its own goal
A city doesn't have its own goal, but it has a goal-reflecting the common needs of the 

humans in the city. 

6
The city government guarantees rights of city 

residents.
The rights of city residents are guaranteed by services provided (or duties performed) by the 

stakeholders within the city government. 

7 A city must satisfy the needs of its residents. A city must create an environment enabling its residents to satisfy their own needs.



Agenda

Smart Cities Overview

INCOSE Role

Definition, Framework, and Metrics

Next Steps and Outreach



Other definitions 
provide 

formalized 
consistency

Being Smart

Social System

City

Model

Engineered Quality Data



The Goal of a 
Smart City 

guides decision 
making for new 

technology
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The purpose of a smart 
city is to 

create and maintain an 
environment that 

enables its residents to 

satisfy their fundamental 
needs by 

interacting in fair, 
mutually beneficial, and 
sustainable ways. 



The Well-Being 
Index was 

developed based 
on ISO standards
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Indicators for City Services & Quality of life 
(ISO 37120:2019) 

Indicators for Small Cities 
(ISO 37122:2019)

Indicators for Resilient Cities (ISO 
37123:2019)



Social Responsibility index has a direct connection to the 17 United 
Nations’ Sustainable Development goals
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