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Aims of This Webinar

01

Highlighting the
Increasing Value of
Lean Construction
and Smart City
Professionals in the
Marketplace

02

Exploring how the
Concept of Lean
Construction and
the Concept of
Smart Cities are
Coupled

03

Acknowledging

the Value of Data
for Decisions - In
Particular the
Decisions of the
Citizens




Agenda

* The Urgent Demand for Lean

e Lean Construction and Smart Cites - Two Sides of the Same
Coin?

e |l eaner and Smarter Processes
e Leaner and Smarter Data and Decisions

* Engaging the Central Stakeholder



Our mission

Urban Analytics and Transitions - Royal Institute of Technology

To foster sustainable urban transitions
through collaborative processes
informed by analytics and ICT

UrbanT

URBAN ANALYTICS
AND TRANSITIONS
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Our Cities are
Pushing the
Earth’s Carrying
Capacity Beyond
its Limits

BII
(Not yet
quantified)

LAND-SYSTEM
CHANGE
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The Resource Management in

Creating and Operating Our Cities Is
Increasingly Becoming Ciritical
Question of Our Generation




I Qatar National Vision 2030

Qatar Second National

Development Strategy
2018~2022 Achievement of the Vision is a

national responsibility. All sections
of Qatari society and all sectors have
an important role to play. This will
require significant institutional and
organizational capacity building;
efficient and transparent delivery of
public services; fruitful public-
private cooperation and
partnerships; the creation of a

vibrant climate for business: and a
larger space for civil society.




Agenda

* The Urgent Demand for Lean

 Lean Construction and Smart Cites - Two Sides of the
Same Coin?

e |l eaner and Smarter Processes
e Leaner and Smarter Data and Decisions

* Engaging the Central Stakeholder
* Waste Project



Lean Construction and Smart Cities in the

Project Lite-Cycle

Lean Construction

!
Stage 0O:

Strategic
Definition

Stage 1:
Preparation
and Brief

Stage 2:
Concept
Design

Stage 3: Stage 4: Stage 5:

Devevloped Technical Construction
Desgin Design

New Smart Cities

Stage 6: Stage 7:

Handover Operation
and Future
Use

J
\_Y_}

Existing Smart Cities



Lean Construction

Generation
of Value

Respect

Improve- fo I Process &
ment Flow

People

Continuous Focus on

Removal of
Waste




How is a Smart City Defined?

Caragliu et al. 2009

“A city can be defined as ‘'smart’ when investments in human and
social capital and traditional (transport) and modern (ICT)
communication infrastructure fuel sustainable economic
development and a high quality of life, with a wise management
of natural resources, through participatory action and

engagement.”
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Msheireb Downtown Doha will have one of the highest concentrationsiot

life, the traditio
heritage

ways 0}
sense o Iture an




Governance & Finance Award

Awarded to the most innovative and successful projects
being implemented and developed in the fields of governance and finance.
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TASMU SMART QATAR

Technology is at the heart of transforming cities and countries and we aim to harness the

power of ICT to deliver outcomes to the citizens, residents and visitors of Qatar and to
drive the sustainable economic Agenda set forward by Qatar’s Vision 2030.



Two Deeply
Connected Concepts
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s There Any Added Meritof
Fusing Lean and Smart?




The Environmental Impacts of an Office
Building Over its Lifetime

(Junnila, S. 2004)

0% B Climate change
B A ittt
50 % Acidification
O Summer smog
iz ' O Eutrophication
30 % i B Heavy metals
20 % =

0% - :
Building Construc Electrical Heating Other Mainte Demolition
materials tion service service  services nance

Figure 10. Environmental impact of an office building by building life-cycle phases over
50 years of service life (II).
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Process & Flows from a
Smart City Perspective

Genera-
tion of N\

Value

Continuo Regpect
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Improve- ~ :
ment People

Focus on
for Process
& Flow

Removal
of Waste



Process & Flows
from a
Smart City
Perspective

Setting Clearly Defined Goals
Following Up Said Goals
Integrated Design Process

An Example of Lean Construction
and Smart Cities Combined

Genera-
tion of
Value
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Process & Flows from a
Smart City Perspective  .lwo LT 1%

Average Productivity before LPS

« Setting Clearly Defined Goals

) . . . > Over Budget (Losing $$)
 Following Up Said Goals with an Integrated Design s Last Planner System Implemented;

PPC increasing
Process

« An Example of Lean Construction and Smart Cities
Combined

Productivity as a goal in Lean Construction
Abdelhamid, T. S., Salem, O. M., 2005



An Evolution of Three Eco-Districts in
Stockholm

Three Eco-Districts
Hamma rby
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11 000 homes, completed 2020 12 000 homes, completed 2030 5000 homes, completed 2035



An Evolution of Three Eco-Districts in
Stockholm

Hammarby\%
1996

Sjostad =Stockholm Royal=. -l “Stora Skondal
{Seaport. . WD016. T

~

“Fossile Fuel Free” - Climate Positive, Twice as High Social Capital, Including a

//T M V4
Wi as toda
ceas gOOd Y lncluding Verification Plan Verification Plan Backed by a Digital Masterplan




What is the value of clearly defined goals?

What is the value of measurement and verification of said goals?



Process & Flows
from a
Smart City
Perspective

Setting Clearly Defined Goals

Following Up Said Goals with an
Integrated Design Process

An Example of Lean Construction
and Smart Cities Combined

Genera-
tion of
Value

Continu Respect Focus

ous on
Improve fOI’r Process
-ment People & Flow

Remova
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s Stockholm Royal Seaport

Nine Phases -

10-15 Years
Until Buildout

Norra Djurgdardsstaden

Tidsplan for Hjorthagen

1. Norra 1 (fardigbyggt)
Byggstart: 2011
Inflyttning: 2012-2014
Bostader: 670
Lokalyta: 1200 kvm

2. Vastra

Byggstart: 2012
Inflyttning: 2014-2017
Bostdder: 1230
Lokalyta: ca 3200 kvm

3. Gasverket
Byggstart: 2015
Inflyttning: 2017-2021
Bostdder: 100
Lokalyta: 70000 kvm

4. Norra 2

Byggstart: 2014
Inflyttning: 2016-2017
Bostader: 560
Lokalyta: 2500 kvm

5. Angsbotten
Byggstart: 2016
Inflyttning: 2018
Bostdder: 520
Lokalyta: 3000 kvm

6. Gasklocka 3 och 4
Byggstart: 2015
Inflyttning: 2018-2019
Bostdder: 320
Lokalyta: ca 1600 kvm

7. Brofdstet
Byggstart: 2016
Inflyttning: 2018-2019
Bostader: ca 580
Lokalyta: 3000 kvm

8. Kolkajen - Ropsten
Byggstart: 2017
Inflyttning: 2020-2023
Bostdder: ca 1500 - 2000
Lokalyta: 30 OO0 kvm

9. Jackproppen
Byggstart: 2017
Inflyttning: 2019
Bostdder: 40



mmmmm Stockholm Royal Seaport

Dynamic
Evaluation and
Refinement of
Goals, Coupled
with IDP, Training,
and Match-Making

Model for Continuous Follow-up in Stockholm Royal Seaport

Vision

Environmental programme — . o~

[ )

« Operating targets ’

+ Action programme with environmental and
sustainable requirements for the building

phase

+ Control plan for implementation of the requirements
of the action programme

Follow-up for planning/projection - how shall
the requirements be met.

N
)

Follow-up of goals

Sustainability indicators

for world class

Presentation on

: : v and requirements "> web-site
Follow-up in the construction phase - how ; - : :
shall the requirements be met N / l \
L ) ’ o : v
Monitoring in operation — real-time / ; E b
data and data collection L/ / : \
[ >/ / ' \
Requirements 4 ; 5 \
for'th.e v ; N y
building . ------o_ - e - mmmmmm—— X Cemmmmmm—a X
phase: -~ SRy S RN Sy g2 E
v V' v v v
Planning & Construction Phase Operation  planning & _ Construction Phase
PI‘O_]E/S\[IOI‘; e Phases A Projection A, =




But what Happens when 30+ Developers Build According to
Requirements and Collect Required Data?

Data Becomes Messy and the Need for a Digital Master Plan
Becomes Obvious



Which is Exactly
What we are

Designing for
Stora Skonadal
Now




Process & Flows
from a
Smart City
Perspective

Setting Clearly Defined Goals

Following Up Said Goals with an
Integrated Design Process

An Example of Lean Construction
and Smart Cities Combined

Genera-
tion of
Value

Continu Respect Focus

ous on
fOI’ Process

Improve :
-ment People & Flow

Remova
| of
Waste




Norra Djurgardsstaden

Bygglogistikcenter

— for ett hallbart och resurseffektivt byggande

S:ogkholms
oS The Capital of Scandinavia

Stockholm Royal Seaport
BUILDING LOGISTICS CENTRE




But what do we do with this facility once buildout is completed?

A Great Example of How Lean Construction and Smart Cities are
Intimately Coupled. Convert it to a City Logistics Hub



Agenda

* The Urgent Demand for Lean

e Lean Construction and Smart Cites - Two Sides of the Same
Coin?

e L eaner and Smarter Processes
 Leaner and Smarter Data-Driven Decisions

* Engaging the Central Stakeholder

* Waste Project



Lean Construction
Leaner and Smarter Data-Driven Decisions

Generation
of Value

Respect

Continuous Focus on

Improve- 'I'O I Process &
ment Flow

People

Removal of
Waste




Leaner Construction Depends Smarter Data

In order to be able to better elimanate waste

stronger collaboration within the industry is needed.

For these collaborative efforts to bear fruit; an
organization needs to be able to accomplish the
following: analyze data across the breadth of its
business; create accurate schedules based on an
indepth understanding of its processes; and share
the data effectively with team members. These
efforts depend on the use of data integration
systems, which can improve processes in Lean and
advance the construction industry into a new age
of efficiency and profitabilty.

Lean Constructoin, Leveraging Collaboration and Advanced Practices
to Increase Project Efficiency, McGraw Hill Construction 2013

BIG Data
Facility Life-cycle Management

cPMS _ ) IPD - JOC
Capital Planning & == Cost Estimating &
Management System Project Managment System

Functional & Construction
Capital Project

Planning and © “What-if” Financial Analysis e Cost Estimating Delivery

Management o Bi Management

DESIGN

BUILD

BIG Data

GIS CAFM
Geographical OPERATE Computer-Aided
Information System DECOMMISSION Facility Management System

© Repairs © Operations
© User Requests © Planned Maintenance

Inventory &

Materials Space
Disposition | Management
Management Sy \

" Operations& T
Maitenance

Management
cMMS BAS
Computerized Maitenance Building
Management System Automation System

KEY
= Activities ®  Associated Competencies
@ Business Processes @ Supporting Technologies

Copyright 2012 - 4Clicks Solutions, LLC



Internet and Communication Technologies -
An Enabler of Performance

Yesteryears Formula 1 Car Modern Formula 1 Car

This is where our cities are today ICT = Driver for Performance



To Highlight What
Data Can Do for You

ase Study about Smart Urban Metabolism in the Stockholm Royal Seaport
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Phase 0 - Urban Smart Grid - "It is Possible”

Final Report WP5 —

Partners Participation
Fortum
ABB
KTH
Ericsson

Building Management
Systems
Electrolux

Interactive Institute :> * /—\
NCC g r . I
HSB Intelligent Waste Systems | ‘ \_/

L0000

JM L] inv
ST . (Envac)
ABB  @Fortun ™ | SRS-M IMS Intelligent
. Stockholm Royal Seaport Tmnspnrmrion
4 Information Management

System Systems

Electricity and District
Heating Utility (Fortum)

I , TR

Municipal and Governmental
Organizations such as
The City of Stockholm, SL,

QY < Electrolu» SCB, SvK

it INTERACTIVE INSTITU

TAKING YOU FORWARD

UrbanT

URBAN ANALYTICS
AND TRANSITIONS




Phase 1 - UDI ”A” - SRS-M IMS

Realtime Data Can Meet a Number of Needs

Here are the Urban Stakeholdes Why an IMS?
Feedback on several levels

@Fortum

= SVENSKA
= KRAFINAT

9 = B " _
......... e ammmmm G SPACETIME ' N LN
donvac Aktorer som har dela Bwaze ‘ ‘r’ﬁ’ii:"s“p*abrn p ‘ SRS M IMS\ \ _.i;'j:g_;;
av SRS-M IMS:ets data 1 i - Uppfoljning och e
[z i o 5 mteraktlon / ’
ka ERICSSON 2 K
- % ﬂ P
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URBAN ANALYTICS
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Phase 2 - Smart City SRS - Case Study Research and
Urban Metabolism Research - > 4 KPIs

Activity Boundaries:
All “Core"-flows excluding construction and transportation

Spatial Boundaries
Indirect Emissions: Global, Direct emissions from within
geographical area

Temporal Boundaries
From construction to estimated life-time

Life-cycle Boundaries
Cradle-to-Grave

UrbanT

URBAN ANALYTICS
AND TRANSITIONS
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URBAN ANALYTICS
AND TRANSITIONS

Metabolic Flow Data Sources - Case SRS

Geospatial data, building models,

Spatial Resolution Temporal Resolution Data Supplier

Household District Static

Lantmateriet, City's planning department,
NCC (Construction developer)

areas

Emission factors for fuels, National Static Environmental Handbook 2011, Varmeforsk
electricity, heat, and transport

Electricity (kWh) Household Hour / Minute Infometric

Tap hot water (liter) Household Hour Infometric

Waste (weight per fraction) Household Realtime Envac

Electricity (kWh) Building Hour Fortum Power and Distribution

District Heating Building Hour Fortum Heat

Biogas generation (m3 per capita) Municipal Week Stockholm Water

Bulky waste generation (weight Neighborhood Realtime City of Stockholm Traffic Department -
per fraction) Waste Unit

Nordic Electricity Grid Nordic Countries Hour Swedish National Grid

District Heating Grid Mix Municipal Hour Fortum Heat




Smart Urban
Metabolism
Framework

UrbanT

Smart Urban Metabolism

Towards a Real-Time Understanding of Causalities in Cities

B. Integration Platform

C. Real-Time and Static
Emission/Flow Factors

A. Urban Sensors

D. Smart Urban Metabolism
Data Model

H. In-Depth Sub-System
Feedback - Big Data Analytics

. Local Government
City Officials

G. Real-Time
F. Feedback KPI APIs
ol Feedback
: 5
- 12 ne SMART URBAN METABOLISM
Z REAL-TIME FEEDBACK INTERFACES
J. Building Owners/

Organizations
=3

PIE;:-:
w = -
N P

K. Households
/Citizens




Data APIL Integration Data Model & Real-Time APIL Visualization
Sources 2" platform Calculation Engine AYe'  Solutions

%, $ o
%
EKTHY Sverka Ko
g, e ¥ e
Y
S @Fortum
Fortum Web Service
[Esocticiy, District Heat] A
Wi per

buiding

Stockholms and hour
) stad
Web Sarvice
Offike of Public Mgmt Wasto {Custom XML}
[Butky waste] Wesght per
Fraction and

©

SUM

11

Information

[
(@)

§ 4§ 8§ 8§ 88 §

® envac S AAIALAA.A.
x . Management b = k"
Nttt ) 9 Qi iz ,
and Analysis = s0 Dl
Elinfometric E— B 7 — ——
Web Servce ¥ g e .-
|$wM-¢ of h: hot water, pasom Sl @ | 208 ‘ D\]
Qo Elecikity Datic 1 o '
FJ rT] Vaiten ] e

Erwac Woste
13 waste fraction real time event]

SMHI T
= AN
Envac Woste g )
@)
on > gt
@ pasiogts (/E Smart Urban
ravel Planning snd Delays)
sraties Framework
& TRAFIKVERKET [os " @ o=
Teohkverket Custom XML|

1Road incidents) Doye s
9

" TRANSPORT
R N FTP

i
f
g

100 000030 0
J X
(@)

FP

Buiding data.

®
C

UrbanT

....... tarey P
Lanto Stroet, buldng, f%
#nd apartment
{Cizy Mapping] dats &~
Small roal
. Web Service e
twitter) Custom XML ¥ f%
= B
of St o Trending Topics,
[Togess Twitter Mood P

URBAN ANALYTICS B polisen Mydair)
AND TRANSITIONS L st e | . A ——

|
|
I
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
= |
|
I
|
§
Q |
Calculation Engine: |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I
|
|

@’{
O

{
_s




UrbanT
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GHG Emissions Today

By 19:32

== Nuclear power- _ Sewer Treatment — Biogas from-sludge
= Hydro power = Heatpumps for Water use Reuse

Windpower — — e e Stockholm Water Pumping, Distribution, and Treatment === ——— —  Showers —
I Peat = N, % ) . — B Toilets —

e g e ~ Kitchen —
! — . EectricVehicee [l

e 5 o Clothes Washer [_]

— — Lighting T

= — - Living' Room
— e e — Refrigerator ==
s i —Cooling ===
Envac Waste Collection —
Kitchen—=——
“Computer =——

~ Dish-washer =——
~ lroning———
Publlc Transportanon "‘Subway =
Vaccum cleaner —

Washing machine ——

Television =——

Fuel oil EO1

. Heat Pumps from Spillwater

FAME RME (bio oi)

I:] Bfoiuelé 7

Space Heating

=s Tap Hot Water - Kitchen
Tap Hot Water - Shower

Public Transportahon Train
Publlc Transportation Commuter Train

] Etectricity

Household waste — —— My Organic ) — — - o ] :
[ § ) Biogas

=

=

‘/ [ My Combustable Building Construction Amortization D
My Recyled [_|
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My Building's Greenhouse Gas

Emissions Today

By 19:32

= Hydro power

=== Nuclear power
— Wind power

— Household waste

[:I Hard coal, brown coal

B Heat Pumps from Spillwater
[ FAME RME (bio oil) ;
[] Biofuels E
Nordpool Electrici i -
[ Nordpo ctricity G“d.D R 1o
— :{f
Fuel oil EO1
A
———Organic—

. Municipal Solid Waste

‘Nordpool Electgcitfl'\ ér;D =

I CHP Electricity

District Heating

Stockholm Water Pumping, Distribution, and Treatment =——

Sewer Treatment =————

May 22, 2012

Residential Electricity ==
Commercial Electricity [l
~ Public Electricity —

Public Lighting —

Eesidential District Heat D

~Commercial District Heat [l
Public District Heat —

Commercial District Cooling
Transportation - Public

Transportation Car

Building Construction Amortization
Street Maintenance Maintenance

Potable Water
Heatpumps for Water use Reuse

|
1O ||

Biogas fromrsludge
Biogas

Recyled ==
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My District's Greenhouse Gas ...

EMmiIssions

By 19:32

=—Hydro power———
== Nuclear power

— Wind power

— Household waste

[] Hard coal, brown coal o ——

e ——

[ Heat Pumps from Spillwater
FAME RME (bio oil)

[] Biofuels
-1 Nordpool Electricity Grid

Fuel oil EO1

D Combustable
. Municipal Solid Waste ~—— Organic

-

FortUm

Jloday

= ) S— - . 8 Residential Electricity ==
: NOHIPON Electsety G ' e Commercial Electricity Il

Public Electricity —
~Public Lighting =

@ CHP Electricity

Residential District Heat I:I

District Heating ~ Commercial District Heat [l
< Public District Heat —
Commercial District Cooling —

Transporiation - Public
Transportation Car

Building Construction Amortization
- B ) o -~ Street Maintenance Maintenance
Stockholm Water Pumping, Distribution, and Treatment —— Potable Water

Heatpumps for Water use Reuse
Sewer Treatment —— Biogas from sludge

|
RNy |

Biogas
Recyled ==




Feedback Interfaces - Building Owners,
Realtors, and Architects

w..TELIA 3G 14:00 v &) 81 %
Personal Hotspot: 1 Connection

URBAN ANALYTICS
AND TRANSITIONS
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Feedback Interfaces - To Citizens

SIGN 00T

.

-;,‘/_7 —*

Manage Tasks & Calendar

Leave the latest in
26 MIN

L
Daily hot water use ‘ ,m before 08:15 at tull-

= e Internationella Engelski mnasiet
A7 dfiﬁskanorpsgalan 111, wall
for 1885m to Universitetet T-bana

- «,07:46: at Universitetet T-bana, take
Daily CO, emission metro 13 to Axelsberg T-bana
—_—— 3 (Steckholm kn) till'stop Slussen
- T-bana

Mbﬂ » 08:06: at Slussen T-bana, take m

19 to Hagsétra T-bana (Stockholm
.ongas production

Timing of electricity use
-

kn) till s.top Skanstull T-bana

» 08:08: at Skanstull T-bana, walk for
345m to Skanstull-Internationella
RIS S

NOTIFICATIONS WEATHER ENERGY TRAFFIC WATER SOCIAL ENGAGE FEEDBACK l
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Feedback Interfaces - To Citizens

10N N NOTIICATIONS ~ WEATMER  ENEAGY  TRAFFIC  WATEN  SOCIAL  ENGAGE  FLCOBACK

Realtime Nordic Realtime District Your Current
Power Grid Mix Heating Grid Mix X Energy Use Intensity

Q

i B0 bt 8 it B st O Giind (PR —
Your Comparative Your Comparative Your Comparative
Domestic Electricity Use Domestic Hot Water Use GHG Emissions per Capita
/_\ by Ak ' £ . —
Currant Building Aversge Electricity Use Current Building Average Domastis Mot Water Use. ) Target GHG Emissions 1.5 MTCE/Cap

Your Actual Electricity Use Compared to Optimal Use

UrbanT " ,-,l.---—rl I Illrllll-lllll

L o Time ot Oy |

URBAN ANALYTICS
AND TRANSITIONS




UrbanT

URBAN ANALYTICS
AND TRANSITIONS

Exploring the Big Data from Real-Time Data
In-Depth Sub-Sector Big Data Analytics

Integrating Realtime

Data on

Electricity ‘

District Heat Discovering new
Household Waste ‘ Sustainability
Bulky Waste Discovering new intervention
Water patterns and measures

Biogas generation By-product — Big insights about

Transportation Urban Metabolic how our cities

Nordic Electricity Grid Flow Data work

Local District Heating Grid
Public Tweets, Crime, Air
Quality, Pollen



Stockholm'’s First Waste Map
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Active Waste Management Companies by Zip

ActiveWasteManagementCompanies (No Aggregation)

1.00 15.00
or Less or More

And it Was
Prevalent over

the Entire City

¥
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) P Distance Traveled for Min week

I System Intervention — Zone the City

Planning week Planning \

* 53 % Less Miles Traveled

e 46 % Less Time in Traffic



Which Recently Was
Adopted and Passed in
by the Municipality
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iy T Retrofitting Plan Stockholm
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The World’s First Municipal Retrofitting Plan:
Here are the 664 Buildings to Be Retrofitted with These

Measures to Reach the Local Climate Goals with the Lowest
Investment and Highest Return




NDC/

PARTNERSHIP

HOME » BUILDING ENERGY EFFICIENCY AND THE NATIONALLY DETERMINED CONTRIBUTIONS

THE RETROFITTING
CHALLENGE?

« Stockholm aims to be fossil-
free by 2040

* 95% of Stockholm buildings in
2050 are already built

« Atleast 30% city-wide
efficiency is necessary

« The city only owns 12% of the
building stock

« Current national retrofitting
policies are not effective
enough to ensure targets

AN INTEGRATIVE
BIG DATA-DRIVEN
METHODOLOGY

1Cmy

3 DISCIPLINES

ABOUT US HOW WE WORK COUNTRY PAGES

15 000 BUILDINGS

COUPLED WITH

+ COSTPERFORMANCE AND
INVESTMENTS

+ TRIPLEHELIX
STAKEHOLDER

BUILDING ENERGY EFFICIENCY AND ot

THE NATIONALLY DETERMINED

CONTRIBUTIONS

IMPLEMENTATION
STRATEGIES

Analytics:
UrbanT

Urban Analytics and
Transitions Team, KTH

3 DATA PERSPECTIVES
130000 000 MEASUREMENTS

THE EMERGENCE OF BIG DATA-DRIVEN,
CITY-WIDE ENERGY EFFICIENCY PLANNING

Oleksii Pasichnyi, Fabian Levihn, Hossein Shahrokni, Jorgen Wallin, Olga Kordas
oleksii.pasichnyi@abe.kth.se, ¥ @KTHUrbanT, UrbanT, IE, SEED, ABE, KTH

AGGREGATED RETROFITTING RESULTS FROM THE BIG ENERGY DATA
RESIDENTIAL MULTI-FAMILY SECTOR UNLOCKS

Residential buildings constructed in 1946-1975 were selected for the 1+ stage of analysis, Increase kn0W|edge of
which is 26% of the total and 33% of the residential building stock in Stockholm. building stock

Develop data-driven path to
meets energy targets with
socio-economic optimization

-19% -26%

1976 1597 1469
GWhyear GWh/year GWhyear

Data-driven paths that meet
local targets with the lowest
societal investment cost

Baseline Heat recovery ventilation Heat recovery ventilation +
energy efficient windows

Validate energy audits

lm * Reveal hidden potentials

= ‘ [ Ny, W Cimy-WiDe

=)= NSO EIAT PERFORMANCE
~ Sa % -

DECLARED

MODELED

MEASURED

Energy performance

Whim? =

WICKED QUESTIONS!

CONSISTENT METHODOLOGY FROM A BUILDING TOTHECITY ':nf::aisn“ea”:: Izgeea”é;ggel 0
Building's energy use and energy signature, W/m? ging ’

What does this methodology
mean for the entire energy
system?

What does it mean for local and
national GHG Policies?

What new knowledge does it
bring to the built environment?

<your question here>

Key Partners:
s @Fortum stcmmn  (5)
-

=
FASTIGHETSAGARNA O VEOUIA @Energimyndighelen 1@ samhdilisbyggnad



Key Take-
Away on
I Smarter Data-
Driven
Decisions

Most of the Urban Data is
Already Out There

A Large Share - If not the
Majority of the Values of
Data Will not be
Discovered Until Systems
are Integrated

It does however
require skillfully
crafted
collaborations to
flow

Thisis a
challenge from a
business model
perspective

We Have Only Scratched the Surface on
What Data Can do For Lean Contruction

and Smart Cities




Lean Construction
The Central Stakeholder: The Workers and Citizens

Generation
of Value

=l

Respect
Continuous Focus on
Improve- . fo I . Process &
ment Flow

People

<~

Removal of
Waste




'here are Two Visions of ’ch'l ’»"]a"rt City
‘op Down Vs Bottom Up Striart Cities are
Now Being Scrutinized




IPCC Special
Reporton 1.5

degree goal

“Behaviour- and lifestyle related measures and demand-
side management have already led to emission reductions
around the world and can enable significant future
reductions (high confidence). Social innovation through
bottom-up initiatives can result in greater participation in
the governance of systems transitions and increase support for
technologies, practices and policies that are part of the global
response to limit warming to 1.5°C.”

(Allen et al., 2018: p 40)
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Smart, sustainable and attractive.

Viable Cities — the strategic innovation programme for smart, sustainable cities - is the largest
research and innovation initiative taken in Sweden so far in the field of smart, sustainable cities. Viable
Cities is led by KTH Royal Institute of Technology, and brings together around 50 stakeholders in various
areas of research, industry, government, local authorities and civil society.



Focus areas

The programme’s focus areas are based on citizens’ interests, motivations and needs, and are
implemented with the close citizen involvement. Lifestyle and consumption, together with
planning and the built environment, mobility and accessibility, and integrated infrastructure, are
the four main sectors of energy use in a city. The focus areas are described in more detail below:

Focus areas

ViableCities

Testbeds and Living Labs
Innovation and Entrepreneurship
Financing and Business models

Governance

Intelligence, Security and Ethics

Send reply

Citizen Engagement
is the Standard

No Viable City projects
receive funding without
citizen engagement



So How to Engage
Citizens?

«  Also called: Customer
Engagement/ User
Engagement

. Sustained Pro-Environmental
Behaviors that are Manual or
Aided by Systems,
Automation, Interfaces, and
Signals




3 Related Barriers

Information Overload

Abscence of Practical Value







Sustainability
Ethics,
Behavioral
Economics,
and
Psychology

One of the key barriers to
ethical/sustainable decisions-

making: transparency (Kibert et
al 2008):

“The loss of negative

Princen (2008) Ca”S local feedback loops

from the

thlS pheﬂomena environment,
displacing

”dista nCing": environmental

problems.

Q: Will full transparency

automatically translate into
better decisions?




I Feedback - Necessary but Not Enough

 So feedback to residents has proven to be necessary but
inadequate to lead to long-term behavioral changes
towards resource conservation.



I 3 Related Barriers

Distancing

Information Overload

Abscence of Practical Value







I 3 Related Barriers

Distancing

Information Overload

Abscence of Practical Value




Engagement by Engineers 1 - There is an app

for that...

Generation

Nuclear

Renewable
Generation

Power Import

Cross-Border
Interconnection

Local Generation

Distribution

Grid Automation

Transmission &

Sk

Remote Control / Condition Monitoring /
Wide-Area Monitoring
|

Residential

Smart Control/
Smart Applicances

Home Dlsplay Unit ﬁ

_:_':_— (( ?) )
T
Energy Storage ((®

))

Intelligent Smart Switch &
Substation Distribution
! Automation

- ©

Smart Meter/
Advanced Metering
Infrastructure

o

Commercial &

|
1
|
(

Energy Storage

\

Distributed
fEEEE Generation

Power Network
Telecommunication

Industria
= | IE | |a

Car Park with Electric Vehicle Charging

Distributed Energy
Management System

| am
Smart Building




I Engagement by Engineers 2 ... We Brought in
the Best UX / Ul Designers




BRIDGING DISCIPLINES TO ELEVATE CITIZENS TO THE CENTER OF
THE CIRCULAR ECONOMY

Smart Urban Metabolism
How to quantify correct

feedback metrics to citizens
from high spatial and temporal

resolution urban data?
Apply urban material and

energy accounting principles

SPS & BPS

from the industrial ecology

toolbox

Social Psychology and Behavioral
Psychology

Change behavior long-term by
strengthening social identity, and utilize
collective goals (and rewards)

Sustainable Human Computer
Interaction

Engage long-term by solving
a problem for the citizens
intestead of viewing them as a
problem. Then apply best
practices of human computer
interaction in design.



If we are to create value for the
citizens - what value should we

try to address?






GCGW 2019
OP-257

But how does our relations look like with our

... OwWn communities?

... our local organizations?




So the Value We Create is to
Connect People that Live Close to
Each Other and Thereby we Gain
the Opportunity to Engage them

Long Term



Globally connected yet locally isolated

Issue: Global-ICT 2007

Article no.: 12

Topic: Globally connected yet locally isolated
Author: William T Hayes

Title: President

Organisation: IEEE Broadcast Technology Society
PDF size: 192KB

Published in Global-ICT 2007




Inbjudan till boendep
Kvarteret Hornslandet

Du och dina grannar

Case Study 1 with the Inventor of
the Pneumatic Waste

o
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System - Envac

Hushall Byggnad

Totalpodng

Mitt hushall

Jamfort med andra hushall i grannskapet

mmmm.

« Delning och ateranvindning 8.5 >

A

@ Atervinning
A

# Energiférbrukning

A




Behavioral Intervention:
Re3 - Reduce - Reduce - Recycle
Stronger Local Sharing Economies

Envac has a physical infrastructure with data on
recylcing, and the social network adds a digital
infrastructure to track sharing (reduce), and local
classifieds (reuse)
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A Multidisciplinary
Engagement
Strategy

Re3 - Reduce Reuse Recycle Intervention Design

Normative feedback @
Fair and understandable feedback @
Feedback
Monthly Report - Nudging @

-
Collective Goals and Rewards @ \/sum\
Py

, C
4/ Engagement |

. Y
Mechanism

Digital Local

Physical Local

Space

Space

~
Value Creating Social Context @ Smart meters <& sum )

. . . ’/(’—\
Strengthening Local Social Identity Underground vacuum pipes < sum \
N
/'/ﬂ\
Trusted Interface Weight sensors )
\_/
Enabling Local Sharing Economy (: sum ) Optical Sensors for Colored Bags (:, SuUM \/
N T

’/77\\ N
Survey /\/ sum /’ RFID Sensors < \/

D, N

Collective Intelligence - Error Reporting



)y  Envac Community

Menu Sustainbility Report a problem Success screen

SUSTAINBILITY JURONG 21 EAST

Justin Kueh
My Profile

Guides

Overview  Reduce Reuse Recycl

A Nicer Local Life
Report a problem

Loan and Share

Monthly - Envac Community Report

Primary inlet e Backup inlet

Buying and Selling

10%

Fix and Improve

@ Wellbeing goal

C Reduce and Reuse goal Congratulations your building is among
= > the top 10 % in the area, to celebrate we
43 Recycling goal
are sending you an organic foodtruck
next Sunday at 12:00. Vote below for

which one we should go with:

Groups Vatos Urban Tacos

@© 3whotdog

-+ ADD PHOTO

i

Sustainability
My Salad Bowl

Neighbors
e 218
Average value for nearby neighborhoods S

= Congratulations!
e‘ Your neighborhood is in the

top 10

Settings

CANCEL

Local Principles
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Envac
ReFlow



Envac
ReFlow

Reduce

321 kg CO2e s Recycle

179 kg CO2e

Reuse
161 kg CO2e




Envac ReFlow

Prem




Envac Quantifiable
ReFlow Impacts / Effects

/////;/

. Al for Smart -
— Grid Support - 100 %




Case Study 2 in an EU
Smart Grid Project
Called InteGrid:

We Engaged 150
Residents to Reduce their
Peak Loads through the
Social Network and
Behavioral Sciences



What changes could the
introduction of a local social
network bring about?

Social sustainability aspects

Environmental sustainability aspects

Place identification with

the neighbourhood *

L. -

Introduction of a
local social
network

Social bonds with
neighbours %

/.

Safety*

*

*

3 Pro-environmental
- attitudes %

AN

|

Increased

environmental

sustainability

J

/'

Sharing economy

Trust

activities

aspect measured in household survey



UC1.11 - Results, KPI & Conclusions

Overall Results:

56 % peak load reduction for Successful Pause Hours
14 % Peak Reduction for all homes

Results: « Primary Obstacles for Participation
AVG PEAK LOAD REDUCTION . Dote bty

OF PARTICIPATING * Few flexible loads in households
HOUEHOLDS: 56 %

25 =

17

9

1

0 20 40 60 80 100

Conclusions:
* High peak load reduction in participating households (56 %)

« Some households have a recurring behavior to change consumption during pause hour

» Average peak load reduction for all 14 %

Please note these are interim-results that are pending a final analysis and verification.



Comparison Between Social Network and Smart
Homes

Intervention Design Active House (PUC1.11) LocallLife (PUC2.11)
Recruitment Leasing agreement Signup via postcard or move-in-material
Onboarding / Activation Door-knocking + UX Ux
Meter Smart meter for household Smart meter for household
Data delay "Real-time” 24 hour delay
Automatic Controls Clotheswashers, Dryers, EV, Lights, Thermostats
Scheduling Washer/Dryer, EV
Engagement Trigger Comfort Social influence
Pre-Conditions HEMS installation Smart meter installation
Total cost per household (CAPEX + OPEX over 5 years) €2800 /hh €75 /hh

10% (mean value) In D5.4

Energy Reduction

Peak Reduction 5% (mean value) 14 %

Peak Reduction in Participating Households N/A 56 %

Please note these are interim-results that are pending a final analysis and verification.



In Summary

There is an Urgent Demand
for us Professionals in Lean
and Smart to Advance Our
Skillsets to Meet the Global
and Local Demands on Us

Any City Serious About the
Environment Need for
Leaner Construction for
Smarter Cities

The Concepts of Lean
Construction and Smart
Cities are Deeply
Connected

Setting Clear Goals and
Following Up on the With
the Extended Teams is A
Critical Success Factor in
Lean and Smart Projects



The Ability of Finding, Connecting,
Analyzing Data from Related
Stakeholders Holds Immense Potential -
We Need to Develop These Abilities

I In Summary
Our Projects are Neither Lean nor Smart

it We Do Not Find a Way to Engage the
Often Overlooked Stakeholder: The
Workers and the Citizens.

We do that by Creating Value for them



hank You for Your
ime and Patience

Hossein Shahrokni

hosseins@kth.se

V E T E N S KA P % Urban Analytics and Transitions

Department of Sustainable Development,

Q O C H KO N ST Environmental Science and Engineering
School of Architecture and the Built
Environment
%9 % Royal Institute of Technology (KTH),
@%X &@ Stockholm




2 NAWIC

NATIONAL ASSOCIATION OF
WOMEN IN CONSTRUCTION
IN QATAR

gevtificate of Appreciation

The Lean Construction Institute - Qatar and National Association of Women in Construction

(NAWIC) Qatar are honored to extend their greatest appreciation and gratitude to

Dr. Hossein Shahrokni

For his unwavering support and invaluable contributions
that led to the success of organizing

“Leaner Construction for Smarter Cities”

May 13, 2020 )
o il
Dr. Abdulla Yaqoub Al-Sayed Billie Teshich
President, LCI-Qatar President, NAWIC Qatar
Platinum Sponsors Gold Sponsors Bronze Sponsor
uce b %
protivitir UCC a4 K Eog S ## PARSONS A David
HOLDING e ‘ REDCO Commmmscnon ALAxA cuicl koo Lisoll gléyind Adamson
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The American
Institute
of Architects

» Lean Construction \ Lean

\#\“-‘

5.~ Institute - Qatar Construction

Transforming the Built Environment Instltute
ing the Built Envi

“Whatever the circumstances, LCI-Qatar is committed to deliver its promise
of Lean Education”

Keep on Learning!
In collaboration with LCI (USA), LCI-Qatar is pleased to facilitate

Lean in Design Forum

Explorlng Equity, Diversity and Inclusion in high-performing teams

QAR 200 for LCI-Q members
Reduced Price ___’_j | QAR 400 for nonmembers

_For LCI-Qatar_ \_ Electronic Certificates of Attendance will be issued

Members Only Join LCI-Qatar today at:https://Ici.qa/membership/

May 27 and 28, 2020
May 27 | Time: 5:30-10:00PM May 28 | Time: 5:30 - 8:15PM

Platinum Sponsors _ Gold Sponsors Bronze Sponsor
ke &M ALJABER .
pl’OtIVItI lLJ‘C( A ENGINEERING K ECG E_ E;: PARSONS | r David
o == i3 prncocomsmen- A colel ol o :
NS pari s EEST gl HBK TMEO: S

@Lcigatar () EJ M) @Lean Construction Institute - Qatar




® ) NAWICIQatar
B i NAWIG! Qatar

NAWIC Qatar

Challenges ahead in
CONSTRUCTION Field
& Available Technology Tools

N
Turner & Townsend : : e (1Y) chobel reach
| g TPSONIC. PARSONS m




3] Nawic Qatar

®) NAwIC_qatar

)ﬁf NAWIC_Qatar

NAWIC Qatar

Istldama.. NAWIC to SUSTAIN

UN SUSTAINABILITY FINANCIAL NAWIC KEY
DEVELOPMENT LITERACY SPEAKER

o/

i e S ome| st rte. (EDSONIC R
m G HNAWIC_QATAR
Coc b (¢ PARSONS

i CONNECT * LEAD * DIVERSIFY
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Hossein Shahrokni

hosseins@kth.se
Urban Analytics and Transitions

D t t of Sustainable D | t,
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School of Architecture and the Built Environment
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Royal Institute of Technology (KTH), Stockholm
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