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ICT4S(Information and Communication Technology for Sustainability) &=
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FREZR N 3mBEm (FFAOMF 4):
1. Improving energy performance of data centers through IT services consolidation.
2. Design of a cloud-based system to integrate and share data for environmental
governance and sustainability.
3. Consuming less energy and using less floor space: Taiwan EPA’s data center
reconstruction.
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1.Big Data GIS Analytics Towards Efficient Waste Management in
Stockholm, by Shahrokni, H., van der Heijde, B., Lazarevic, D. and
Brandt, N.
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. ()From Computational Thinking to Systems Thinking: A conceptual
toolkit for sustainability computing, by Steve Easterbrook

(2) A Systems Thinking View on Cloud Computing and Energy
Consumption, by Michal Sedlacko, André Martinuzzi and Karin
Dobernig
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3.Supporting Sustainability Decisions in Large Organisations, by David
Stefan and Emmanuel Letier
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4.Addressing the Obsolescence of End-User Devices: Approaches from the
Field of Sustainable HCI, by Christian Remy and Elaine M. Huang
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5.Blinded by data: The risks of the implicit focus on data in ICT for
Sustainability, by Jorge Luis Zapico
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AR & % [F] T AF 7 (Workshop) & %5 B & #5 81 {F (Hackthron, B 24)
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H oo T % KB (Uni. of Southampton) &% B £ Ht 455 A 22 (Lancaster
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(1) ICT #Z &5 5% Jk 48 15 1 (Sustainability in ICT)

A B ASHNREGTEALAEBNTE R EMOTERIRTE K - #85E
2 et B 0 ZH R BE R OH #E P B T JF I BE 78 oK (non-functional
requirements) ; JH H - {¢ S ET & P ETRE R ATHY " EAE 204

B. ®ESERET A HATME AR TR KA M BF R DN AE B
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C. B (B .0 AR KKK - #F R &
b B 2 e 28 L1l B RT R ] ik B 2 BEVR RR oK HIR RS E
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77 2B -

D. ®RUE st ¥R E " 5T & 45 6F (planned obsolescence) | ¥
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(2) ICT {& #E 55 5% 7k 48 2% £ (Sustainability by ICT)

A. A ICT 8 - fRB - B R ERRER - IR aH R 2w
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RURE » RARA BB TRF AR 55 25 [ 5 LUEDR) i (data-centric) Y 2/ F
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D. #E—LME » ICT BV MERE T (smart city)/YEFHL » BIFE#EH
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3. ErE M N} (planned obsolescence) R & 2 i H B 4l 505G HY BR Y -
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% FT/ VPRI E T KW B E S » LA T2 58 3R B iy i B 2
—HHEENEREAIE ? E2EHEEZSN - ARGHRE2DH 2 B
e B R DL R4 B E U7 30 0 ki & T SRR R P 98 R A R A A
R -

i

5. & EEER(Big Data)fi iy ko # B & &l % &6 (GIS) e ffy » o3 ¥R 5
SR ERIREAHENRIEMETH -
B 8 &R0 4T F Ry Ry JEUR] > 0 ELAE e 2R B AY FE A A BT 2 B Th Y
HO - PR ER A E R H A T ERIE L Pl 5 E R

P BAFHHETEA P TH ) B (SERSICAETRE e e REN > BMEEAME > #A
BIERE SR AT B ILERE - (AR NEREEMPREHA ENEGE - AlEmem it
[FIAYE - FamELL DSHENE ) (E R PR S REREIRE IR )T » DULF R EAR GRS
SR EMFEL - HEE L SEBBRISHYBIRE A i - — BRRRIEELIEE -

* LAfe#k OFFICE 2007 B 2010, 2013 HZAKLL#: - (U0 T 8 2 & M AE S (E %L » BT LhAER 2003 i
KREFAK -
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EHEENES HEERBRHEBEMHEES BHLELESZE
& LLVE BB RHE HH DL Y e A e Ry A o BRI E R Z R
HiE > BESREHENEBEENNRESRIEN - 22K
i BB BRI e R IR IR B i > &5 O ath B A AR A e R (U
PRl c ARG H AWM EFRE TEEKTH)EZ > &5
B B A e B BB R ST  o Ar e A (R EE R BE Y E
FIGRRE - IR LA I R (FEE ARG EREYEER
B R E R R 5 R E Ay £ 2R BE o B 2R & K S BE (Data
Cleaning) £ fla 7] LA B & sy in EH [ - HE R B ER LA K E
E2f > AEERRERILAE SR - LM InER s R
Y i 55 PR 5

BREARgmmE T BRI SO SRt gmMHs - A2 HE
S ERAEDELE > HE2H8E ¢

(1) FmmEEt iR e ma #E > o em s RIIT A

DBk ConverStation #Y{EL - 385 & B EE 5 70 77 78 18 5 G FY 1%
G - EEEARAEF BRSO AR 5 07 20 (R 7
PRER - LHZam BRI S > N Ry 52 8L I8 9 E 192 1) 3 [ - B
B UEAE 2 Bt O SR H 2R 0 2UA B > a0 5] 52 58 5 8 5w L&
Y& 3 2 A Ry B HYERE - ARG A B oy F 8 AR A g ~ §F
i EFAE Ry B AR AL o IR E A BET A BGEE T R
B Eg PPT A PR AETR > BIESHE T 25
R - MEBFRAGEMBMNVEGER BEEBETABZS

E o RKREEW R & # o s EERITEREIFEZL  EEEMNE
I
=

(2) H5HH HE a3 £ +F A (moderator, facilitator) - $f EEFEZHETT

NIGE TR RAE AL - EENWEM M EEEN RG>
ZHREARSGR > RlBHER A HREREESE  BF
A EEDLEE > N RER TSR Wl A m > g #lR8er — -
EX B 3 REgHE RFEFABENEETRFA
PeterWoodward®F: £ 8245 dr % - (HE AN P T BN G HBERE > &
T - sEgEEE L NES2E > EERABELNEER
R EFELUE AN R (E/ DA HEMME  SRAREBEEH ZA
= 4H &%) -

® Big Data GIS Analytics Towards Efficient Waste in Stockholm

6

S http://www.questnet.co.uk/ T, http://www.whatchado.com/en/peter-woodward
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Improving Energy Performance of

through IT Services Consolidation

Yu-Chi Chu?, Su-Mei Huang? and Chi-Fu Hung?
*Dept. Environmental Monitoring & Information Management, EPA,
2Dept. Information Management, Executive Yuan, TAIWAN
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.M& Executive Yuan, Toiwen, ROC.
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Introduction

« Data centers (or ICT facilities) consume huge amount of energy. According fo
Gartner, the the world's leading prestigious information technology research and
advisory company, data center power consumption usually Is 40 times the total
power censumption of the office.

+ Taiwan EPA used to deploy over 200 servers in 9 different data centers as shown in
Figure 1. They need io budget a great deal of funds for the operation and
maintenance of these data centers.

= Taiwan Central Government is currently recrganizing its organization structure.
Some of the agencies in charge of natural resources management such as weather,
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water resources and forestry will be merged with EPA {0 form a new ministry called
Ministry of Environment and Natural Resources (MOENR). It will make a real
challenge for the IT department to perform affectively to assist business units
without increasing energy consumption for the new minisiry,

Some of the security
services are outsourced to
improve public services,
but it causas mare cast of
maintenance of the

®Busiingss Hours & Peak Hour m Cussiness Hours & Peak Hour
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network and information
security environment,

© [C)]
. Figure 3: The Usage af CPU. Memory, Disk and Network I/0

Tntranet|Services

Tntemet Sewvices
(54 hosis)

Internet Sen'i::e;
(180 hosts)

GSN: Govemmaent Servica Network
VPN: Virlual Private Network

9 data centers
af puiside offices

. Figure I: The Past Data Centers Architecture of Taiwan EPA

The Process toward a Hybrid Cloud Environment

We propose a systematic process, as illustrated in Figure 2, for planning the
migration from traditional data centers to an energy saving data centers in
association with the cloud computing appreach.

System implementation

= There are four stages for the implemsentation process: (1) Platform construction,
{2) Network infrastructure canstruction, {3) Application deployment, (4) Execution.

+ According to Talwan EPA's past architecture, we use server virtualization
assessment tools to analyze the usage of CPU, memory, disk I/O and network I/Q
for each physical host.

+ We collected all resource usages of servers In § days. The results showed the
average usage of CPU was 15.88%. It means low utilization rate of CPU. The
average memory usage was 70.64%. The average usage of page file was 8.91%.
The sum of IOPS was 5,114.79. There are 5 hosts |OPS sum was reached
4052.05, up to 80% of the other 19 servers. The average Network Bytes per second
was 27646.03 bytes/sec. The Network I/O usage was dewn to 0.1MB or less as
shown in Figure 3 {a} to (d).

Phase 1: Conducting inventory on application systems. Most organizations

usually have a number of legacy systems, with a limited budget for maintaining and
upgrading these systems. This involves decision making on the most appropriate

strategy for evalving the systems. We adopt the comman principles that have been i
used for fegacy system management in the dormain of software engineering.

Phase 2; Server and Storage Virtualization. This phase provides a solution that

own server. Virtualization enables to reduce the overall operation cost of data
centers in terms of hardware, management for facilities and space.

Phase 3: IT Services and Data Conters Consolidation. The distributed nature of
Taiwan EPA's offices (or MOENR's offices afler government rearganization) and the
costs associated with long distance, high-speed network connectivity require us to
balance data center consolidation with network cost and reliability factors.

The enterprise e-mail and coliaboration are one of the key platforms for
consoligation and cloud migration. We have moved our e-mail and some of the
common services such as shared-disk space, calandar to Google Enterprise Apps
beginning at January 2014. For moving those IT to public cloud, we have reduced

at least ten sarvers.
Public B
Cloud B
N :

Phase 1 Phase 2 Phase 3 o ;

Conducting Servers and 1T Services gﬁt::nfr:(’m“?

Inventory on Storage and Data for MOENR ;

Application Virtualizaticn Centers

Systems Caonsolidation pn\.@
Cloud

. Figure 2: The Process toward a Hybrid Cloud Environment

" Contact:

Phone: +886-2-23117722 ext. 2300, 2340
Email: ycchu@epa.gov.tw, sumhuang@epa.goviw, hcf@ey.gov.iw
Web: http://www.epa.gov.tw

. Addr: 81, Section 1, Zhonghua Rd, Taipei, 10042, Taiwan (R.0.C.)

several virtual machines {VMs) share the same server to run instead of having their o

-

P ’Public Cloud
‘l { Smas, laab)

Sa

i These cloud setvices could be |
S MAENR <+ The Internet - pravided by prvrmnint sgecies |

. VPN ; {GSN)

or IT industries. The applications

- that mave to sueh putilic cloud

i should be evaluatel the soeurity
" issue and cost-clfictive compared to |
+ I1s own hiost systam.

Some subsidiary agoeics and
business units of MOENR
might still maintain data ceiters
for specilic parpose (vx:
wether foroeast). However,
ese data contas will be
consolidated gradually.

. Figure 4: The Hybrid Clowd Framework for Taiwan EPA
(MOENR in the near future}

The Benefits and Lessons L.earned

+ Architectural advantages: Cloud computing uses innovation infrastructure which
can be more effective usage of its IT hardware and software resources.

* Tachnlcal advantages: Cloud computing may easily handle peak loads without
additional hardware infrastructure to maintain high utilization of information
resources,

+ Advantages for the User: the best advantage is that users no longer rely on
fraditional computer to develop applications, or to buy a special version of the
mobile phong , PDA or other devices.
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Design of a cloud-based system to integrate and share data
for environmental governance and sustainability

Yu-chi Chu and Su-mei Huang
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Introduction

For making sensible, justifiable, and legally correct decisions, both government
agencies and private sectors need detailed information regarding the current state
of the enviranment and ongoing developments. Currently, it is very difficult to share
environmental data since the information typically resides on geographically
disparate and heterogeneous databases {systems),

These systems often do not facilitate access by secondary users and frustrate
attempts to draw data together to form a more comprehensive understanding of
environmental conditions and actions, Therefore, there is a major demand for
appropriate systems and adeguate tools to provide integrated information for
managing the issues of environmental governance and sustainable development,

Missions

EnviroCloud project brought together 10 partners from 5 different federal agencies of
Taiwan central government, Its aim is the requirement analysis and top level design of
a comprehensive and cloud-based system which will collect, integrate, and share
environmental information. The system has three missions:

1. establish a national wide data collection and gathering process and mechaﬁism,
2. integrate and analyse collected data, transform the data to meaningful information,
maving from information to insight,

3. develop a Data-as-a-Service cloud-based platform to disseminate information and
support the decision making for environmental governance across agencies.

ather govt.

¥, !
layer3: Soptions queryserviees L sysiems
. data . dat mining added * NGIS N
applications ,g) o ications @@ @ APPs . Spatial data cloud
+ DSS sysiems Wt
A, ry ry o NS

layer 2:

data
management

layer 1: | Géography | Mining
cencrn | iosssty || National Parks

. Figure I: The architecture of EnviroClond

Publish-Subscribe Model for Data Exchange

Because the environmental data is collected by various government agencies, CDX
provides a publish-subscribe solution for effective information delivery among these
agencies. CDX enables Taiwan EPA and participating agencias to work with stakeholders -
including local gavernments - to enable streamlined, electronic submission of data via
the Internet. COX also provides the capability for submitters to access their data through
the use of web services.

Data that exchange through a publish-subscribe approach requires the senders to publish
data without explicitly specifying recipients or having knowledge of intended reciplents.
Similarly, receivers must receive only those data that the subscriber has registered an
interest in. Figure 2 illustrates publish and subscribe functionality of CDX, It provides
participants with the ability to:

* Submit and receive data through one centralized paint, in a variety of formats including
Webs Forms, XML, or flat-file

= Utilize publishing services to share information collected by other stakeholders and
exchange data with target systems using web services

. DX ) system
publisher e‘i - manager
i “m ata mgmt.
I i register - -catalog service
i » +daia validation
SHRasrbe....

- ............t.?ﬁi.%(ﬁr.;
i

recaive |3

data siotage

7

oy
A
S data comsumption

. Figure 2: The publish and subscribe functionality of CDX
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Addr: 81, Section 1, Zhonghua Rd, Taipei, 10042, Taiwan {R.0.C.)
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_ * There are currently over 65 datasets on

System Architecture

The top level design of EnviroCloud project is three-layer architecture, Figure 1
depicts the architecture of the proposed method. We brieffy explain the functions
and its major components of each layer as follows.

1. Data generation and collection. In this layer, we select the sources of data and
information that we consider relevant to the environment and natural resources,
for example, atmosphere, air guality, water resource and guality, geology, forest
and biodiversity, etc. These data and information are generated by participating
partners that play as the “data publishers”. They are also in charge of data quality
assurance and provide metadata for the data they published.

2. Data management. This layer consists of three components that collaborate with
each other to fulfil the missions of data management such as data transformation,
data exchange, and data store, Firstly, the central data exchange (CDX) enables
participating partners to work with stakeholders - including local governments to
perform streamlined, electronic submission of data (machine to machine) via the
Internet. Secondly, the opendata {OD) platform accesses metadata associated with
the data that are allow to be used by general public from CDX. Components and
modules of QD are maintained at opendata.epa.govtw. Thirdly, we will build a data
warehouse which is dedicated to integrate environmental and natural resources
data {called ERDB}. The data warehouse will provide a foundation and play a
crucial role for the operations of data analysis to next layer.

3. Data applications and di Ination. In this layer, we will develop 2 number of ad
hoe and specific applications ranging from topic-oriented query systems to
applications of business intelligence, as well as big-data related technologies, We
encourage academic institutes and industries to "use” the data offered by
opendata platform to develop software applications that might help environmental
governance and sustainable development. We are also highly connected with the
systems that are developed by some other government agencies, such as national
geographic information system [NGIS) and disaster management systems.
Therefore, EnviroCloud can benefit not only benefit participating partners but also
other government agencies in the decision making process for environmental
governance and sustainable development.

Opendata Platform

» Taiwan EPA views environmental data
as a strategic asset to protect our
environment. For bring tangitle
benefits to public, we are on track to
fulfil the requirement of the opendata
policy propased by Executive Yuan,
Taiwan central government in 2013,

T

the opendata platform including hourly air quality monitoring data, UVl values,
water monitoring data, etc. The datasets are in various formats such as JSON, XML,
and KL for spatial data. We have taken a number of measures to encourage use
of the datasets already published. For ensuring the data quality, we also establish
a working group to aversee and provide input to the opendata efforts.

Future Works

EnviroCloud has been implementing a number of software systems and operation
procedures, Inthe future, we will focus on the implementation of ERDB, a
conselidated data warehouse system, to collect and materialize the data from CDX
and other resources. In addition, we are currently investigating to employ big data
technologies to analyse the vast amount data, both in structured and unstructured
formats, collected from participant agencies and stakeholders.
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Consuming Less Energy and Using Less Floor
Space:Taiwan EPA’s Data Center Reconstruction

Su-mei Huang, Yan-cin Wang, Yu-chi Chu

Department of Environmental Monitoring & Information Management,

Environmental Protection Administration Executive Yuan, R.Q.C.(Taiwan)

i LR R

Environmental Protection
Administration Exectidive Yuan,
R.O.C {Taiwan)

Introduction

* Since 2011, the Taiwan Eavironmental Protection Administration {TEPA) has implemented a series of
measures 1o reconstruct its data center for improved energy performance. These measures Include
server cansolidation, industry best management practices and virlualization across its data centers, Over
lhe past two years, TEPA consolidated several data centers and server rooms with plans to gain more
efficlency. The administration completed a successful project which included optimizing the use of floor
space and installing an efficient cosling system, TEPA currently is hosting over 150 business applications
in @ shared hosting environment offering many features of private cloud service.

The past plan of TEPA's data-center Is shown on the top in Fig. 1. The somputer reom air-conditioning unit
(CRAC) of TEPA's data center pushed cold air inte the floor plenum and cold alr ran thiough perferated
floor tites to cool the IT aguipment in the racks. It couldn't prevent the mixing of the hot rack exhaust air
and the coo! supply air drawn into the racks. On the other hand, some IT equipment In the racks was far
away from CRAC and was not cold enough. CRAC accounted for 47% of the total data center anergy
consumption, but the cooling capacity of the CRAG was net all supplied o the IT equipment in tha racks.
This poster presents the averall benefits and lessons leamed from the aclual work of the daia center
reconstruction, including air and energy management, cooling efficiency improvemeant, as weli as fioar
space ulilizalion of the data center,

# Ajr Management and Cooling Efficiency: TEFA adopted in-row RD cooling systems and all the equipment
were inslalled into the racks to achleve a front-to-back airflew (as shown in the bettom of Fig.1). The rows
of racks were placed back-to-back. The cold aisles ware located in front of the racks, and would reject
heat cut through tha hot aisles behind the racks. With the isolation, the temperature af the hot zisle did
not impact the temperature of the racks (the cooling system configuration In B-8' section for No.3 and
Ne.4 server rack is shown in Fig.2), The inrow RD cocling system was canfigured 1o supply cold air 1o
the cold aisles and pull return air from the hot aisles and back o the cooling towers. In accordance with IT
equipment operation, the in-row RD caoling system was capable of adjusting cogling performance
dynamically to improve energy saving {the cooling system configuration in C-C' section fer No.3 and No.4
ceoling rack is shown In Fig.3). The new hot aislefcold aisle configuraticns and air flow management can
significantly increase the cocling efficiancy of the cooling system of TEPA's dala center,

#® Energy Management and Enargy Efficiancy: TEPA Installed a new Uninterruptible Power Supplies {UPS}
system which enable to supply both 380Vac and 220Vac. The transformers between main supply (380vac)
and UPS were removed 50 a8 to reduce the losses during power distribution (new voltage transfermation
path is shown in Fig.4). The new power distribution units {PDU) wara tocated In the racks. Tha conductor
lengths from tha PDU to the IT equipment were reduced, feading to the less power lost in the form of heat.

] 22m A
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7m | Room = Data Center
JL area=154m?

|

AFTER
- New Data Center
area=40m?2

New Data Center
Layout(Plan)

A

Fig. 1. Plan View of Talwan EPA *s Data Center and the Reducticn of Physical Space
Utilization and Changes in the Energy and Cooling Managemant.
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Fig.3. Cacling System Configuration in
C-C' Section for No.3 and No.4
Cooling Rack.

Fig.2. Cooling System Cenfiguration in
B-B' Section for No.2 and Ne.4
Server Rack.
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Fig.4, New Voltage Transformation Path.

Result & Future Work

+ Floor Spacs Saving of Data Center: After TEPA has Implemented a series of
measuras which include server cansolidation, industry best management practices and
virtualization across TEPA's data center, the demand for rack was reduced from 38
down to 12, The demand for TEPA's data center's space was reduced from 154m?
down to 40m?(as shown in Fig.1{A}).The configuration of the dala center was changed,
and 74% of the spaca of tha data center was saved.

# Effective air management anc energy managament is of crucial importance. The
efficient coaling systems and UPS systems are helpful for gnargy saving, in Flg.5, the
pie charts show the distributions of the energy consumption in TEPA's data center. For
a fixed total energy consumption of IT equipment (after IT services consolidation}, the
cooling systems take up a much smaller shara of {otal energy consumed {from 47%
down to 27%). The new UPS systems in the rack allows greater fexibllity and mora
officiently, Tha UPS systems losses ara reduced 13%.

® In Fig.8, the reconstruction of TEPA's data center was completed in February 2013,
The monthly energy saving ranges from about 26,000 kilowalt-hours to maore than
44,000 kilowatt-hours, The reconstruclion has also reduced cparaling costs and
helpad reduce carbon emission.

® Power Use Effectiveness (PUE) , ane of the energy peformance melrics, is defined as
the ratia of the total power {o run the data center facilily to the total power drawn by all
IT equipment (lower PUE value is beller}[2]j3]. In lhe past, TEPA's dala center had a
PUE ot 2.5, Now, the PUE is down te 1.7 and we will try to further achieve a PUE as
low as 1.3.

® We ara investigating the feasibility of direct current (DG} distribution inte the rack, for
the reduction of the power loss and wasted energy (TEPA's dala center power is
supplied from tha grid as AC power and distributed throughout tha IT equipment i the
rack. However, the requirement of the UPS system is DG power, the power must go
through multiple conversions). The renewable energy supply (such as Solar Powar) Is
another geal.
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Fig.5. Comparisen of the Change In the Prepartion of Energy Consumption.
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Fig.6. Comparison of Monthly Energy Consumption.
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In 2009 the City Couneil decided that Stockholin Royal Seaport should become a new envirenmental
profiled areq, By 2030, the city district should hecone free of fossil tuels, climate positive and adapted
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Background

Behavior — Awareness - Change

Massive Urbanization Smart City - Technolog

New Energy Solutions

The environmentat
challanges creates a
demand for naw technical
solutions, especially in
the enargy area. This

The world is undergaing the largest
wava of urban growth in history, n
2008, for the first in histery, more than
half of the world's population will be
Iving In towns and cities. By 2030 this

An area that hes high potential
Is new systems in the energy
measurement, visuallzation and
enargy efficlency for apartmeant
buildings which has the potential

Awareness

Behavior

Today energy as a natural
necessity. Very few people
think about their energy
behavior in apartment
buildings even though the
combined consumgption in

energy consumption.
a building is large.

By smart energy metering in
combination with individual
consumpticn visualization
there Is a possibility to make
people more aware of their

The increased awareness
will give the foundation for
change - lower energy
consumption, lower
energy casts and a better
climate is all pointing in

number will swell to almost 5 billion... creates new business of belng a new businesa aroa. the same direction.
*UNFPA opporiunities for Fortum But also be o preduct extension
. for Fortums energy sales business
5 fim e

=2 | @Fortum

by

| @Fortum

The Smart Grid will handle thousands of smart apartinents

Example — Demand Response

. Informallen provided to consumars
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Active House — Behavior Change

The Active house combines technology with new
business models for a new approach to home energy

25%

Energy Reduction

& The Active house

Tachnology

* Home aulomation
Energy visuallzation application
Real-ime consumption monltaring
Sman appllancas

+ Quwn praduction

» Schaduling based on signals

Businass models

= Hourly melsring

* Hourly pricas

 Time diffaronlialed lariffs.
= Demand respense

New visualization concept

New solutions

- Smart White Goods

Smart Lights

Smart Thermostat

Warm Water Metering
Secutity

Smart Plugs

@Fortum

Alarm
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Example — Active House

Thank You !!!

Operation Centre

Co2 Signal

-

Solar Cells

Smart White Goods

Customer Inlarface

| @Fortum
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Smart ICT for working and living in SRS
- loT@Home

Claus Popp Larsen
Acreo Swedish ICT

ICT for Sustainability
Smart and sustainable solutions in
Stockho!m Royal Seaport

27 Aug 2014

SWEMSH

Many vertical
structures

One common,
horisontal structure

Media &
Healthcare o otomalnment
. Facility .
\services Saecurity Internet /

k Transport & Energy ./

o

®in the city
& In the building
®In the home

Technology

Shared, open 10T

infrastructure  Users

Business
models

www.swadlzhicl.te
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WE ARE NOT QUITE THERE YET

Step 1: Share infrastructure

Step 2: Data from every sensor in the home
should be available for every trusted
service provider
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loT@Home

Facility Comfort Alarm and _
. s em o5 semces msurance services
Services
‘- eHealth
/ services

Trusted sarvice
|| provider

Home gatewayl -

The smart home

Sensors
Actuators

Building

Private Health care
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T

www swedizhicl.se

No parallel loT environments!
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ONE SHARED 'INTERNET OF THINGS’

& Share infrastructure
m All data available for anyone else
ﬂﬂ’ D e

""'A By 6
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® No technical obstacles today BRER L0

® But: Fear, ignorance and above all lack %
of business models! .

» Saves money
» Beller for the environment
» Stimulates innovation
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WWW.SWEDISHICT.SE

Smart ICT for living and working in Stockholm Royal Seaport
www.swedishicl. sefprojects/smarl-ict

Contact:
claus.popp larsen@acrec.se RIl. e
E -y
e

. swedishict se
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SHAPING SUSTAINABLE CITIES IN THE =
NETWORKED SOCIETY -
Smart Communication
Jérgen Rhodin
Head of Ericsson Innovations Russia
ICT infrastructure today Z ICT Infrastructure IN the FUTURE Z

Trangport and
logistic
Transpon and
Ingistio

Networks

LR WS | A | T
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Workshop on ICT for Sustainable Urban
Development

Anna-Karin Stoltz Ehn

Stockholm Royal Seaport Innovation, The city of Stockholm
Box 8189, 104 20 Stockholm, Sweden
anna-karin.stoltz.ehn@stockholm.se

Abstrace—This is the report on the workshop on Smart and
sustainable solutions in the eco-district Stockholm Royal Seaport,
held at the 2™ International Conference on ICT for
Sustainability in August

Tudex Terms—Sustainability, urban development, ICT.

1. INTRODUCTION

On 27th of August 2014 Stockholm Royal Seaport (SRS)

Innovation in collaboration with KTH organized a workshop
with the theme “Smrart and sustainable solutions in Stockholm
Royal Seaport”. The workshop, held in conjunction with the
ICT48 international conference, tried to address questions
surrounding key challenges and opportunities in employing
ICT as a means towards urban innovation. Experts presented
the various ICT solutions embedded in the Stockholm Royal
Seaport project and shared their experience on various
challenges facing the large scale implementation of these
solutions. Panel and group discussion focused on tackling the
obstacles and identifying key opportunities both locally and
globally.

Anna-Karin Stoltz Ehn, the head of SRS Innovation, presented
an overview of the evolving needs of the City of Stockholm,
the vision to create a vibrant, creative and living city raising
the important question “How can we fulfill the needs and
vision for the citizens of Stockholm?”

II. LONG TIME ENVIRONMENTAL PLANNING

Tomas Gustafsson, sustainability strategist at SRS
Innovation, highlighted the great focus on sustainability issues
that has been a hallmark of the Stockholm region. Having the
honor of receiving the first European Green Capital Award in
2010, the City of Stockholm’s ambitions for environmental
issues span over 40 years. The future vision of the city aims to
accommodate the projected growth in the region focusing on
becoming fossil free by 2050 and providing integrated

sustainable solutions to achieve them. Here Hammarby Sjistad -

and Stockholm Roval Seaport, with strong environmental
focus, play a significant role in leading the way towards a more
sustainable future.

1. ICT FRIENDLY CITY DISTRICT

Stockholm Royal Seaport is one of the newest and the
largest urban city development project in Stockholm. The
overall sustainability goal is to make the new city district fossil
free and adapted to climate change considerations. In addition
to the ambitious sustainability goals various state-of-the-art
ICT solutions are being tested out to influence the user
behaviors towards more sustainable alternatives.

IV. ENTERING THE INTERCONNECTED SOCIETY

Amy Rader-Olsson from Royal Institute of Technology,
KTH, who was the workshops moderator, stated that the
growing rate of urbanization presents new challenges and
requires state-of-the-art innovative solutions to address them.
This coupled with the rapid pace of climate change requires a
paradigm shift in the way we build cities and use resources
such as energy, water and materials. At the same time we are
entering a networked society where most of our infrastructure
is already comnected. This presents a great opportunity to
provide integrated solutions in influencing our behaviors
towards a more sustainable society. It also has the potential to
provide new business opportunities contributing to a green
economy.

V. SMART ENERGY PROJECT

The Smart Grid and Active house project, which is a joint
collaboration between Fortum, ABB, Ericsson, Electrolux,
KTH and several building developers is a step towards this
direction. Johan Ander, the program manager mentioned the
importance of awareness driven change in behaviors,

“We all have an energy behavior but lack awareness which
makes change more difficult.  Focusing on demand response
principle with connected household appliances, electric cars
and local renewable production, the system will respond to
peak load, price and CO2 emissions signals thereby, shifiing
the load and preventing emissions from marginal energy
generation,”

In addition, providing the end user with visualization and
home automation possibilities will result in energy savings and
greater awareness of the energy use. This will enable
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managing and monitoring the grid in a much better way. The
Active homes with home automation, visualization
technologies and smart white goods will facilitate user behavior
change, therefore contributing to energy efficiency and
emissions reduction in the overall system.

“One of the key challenges is to find the right balance
berween automation and letting people make the decisions”,
Johan Ander commented and also pointed out as a challenge.

VI. DEVELOPMENT OF ICT REQUIRES ADAPTED BUSINESS
MODELS

Swedish ICT’s Smart Living Group Manage, Claus Popp
Larsen shed light on some of the key challenges related to
achieving an interconnected society.

The present ICT infrastricture exists in the form of several
vertical structires but in order to unleash the fuil potential of
the “Internet of Things at home” there is a need for a common
horizontal structure. '

He mentioned that at present the infrastructure isn’t being
shared and creating a common infrastructure will enable cost
savings and stimulate innovation growth while being better for
the environment. The key hurdles in achieving this are not
technical but rather lack of trust and effective business models.

Jsrgen Rhodin, head of Ericsson Innovation Russia echoed
these thoughts and pointing out that while most of the
infrastructure we have built is connected there is a mishmash of
ICT infrastructure. Mr. Rhodin also discussed several areas in
which Ericsson is working with to achieve a networked society.

VII. REAL-TIME DATA ENABLES SMART DECISIONS

Hossein Shahrokni from the Royal Institute of Technology
KTH presented the Smart City SRS project. The project aimed
for the citizens, aims at a bottom up information flow paradigm
and enables the end users to understand the system
consequences of decisions thus providing greater insight into
the impact of every day habits and actions.

VIII. PANEL DISCUSSION

A. Business models are essential

During the panel discussion, the moderator of the workshop
Amy Rader Olsson, asked the experts about the key challenges
facing the integration of ICT in cities. There was consensus
amongst the expert speakers that despite the great potential of
these solutions and technology being in place, there are several
organizational and structural challenges that still exist for large-
scale implementation. First and foremost there is a need to
provide strong and effective business models. This is necessary
for innovation diffusion and implementation in larger society.
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Strong business models will ensure the continual improvements
in the infrastructure and bringing new ideas and solutions.

B. Triple helix-model enables innovation

The participants also concluded that another obstacle is the
difficulty in geiting the different stakeholders on board, there is
a need to strengthen the collaboration between research,
business and administrative parts and prejects such as the SRS
Innovation can provide a great platform to achieve that.

Participation and long term perspective from the City of
Stockholm is a step in the right direction and platforms such as
SRS Innovation can help facilitate the process. Stockholm
Royal Seaport offers a great playground to test new solutions in
smart living where end user education and awareness are key
aspects. The speakers stressed that regulation of technologies
shouldn’t be done by the cities but should rather be allowed to
evolve in order te prevent technologies lockins,

In the breakout session, the participants of the workshop
focused their discussion on related projects and experiences
from around the world, scalability of the solutions to other
parts of the city and the role the City of Stockholm can play in
addressing the challenges.

C. Suggestions to high-light {CT

Participants agreed that concepts from Stockholm Royal
Seaport are possible to implement in other areas in Stockholm
but are more difficult to implement in other big cities in the
world due to their size and their segregated population and
different social levels. It was suggested that Stockholm Royal
Seaport should compete with other smart sustainable urban
development initiatives in the world in terms of sustainability.

Another suggestion was to introduce a sustainability index
in the stock market in Stockholm since it's located in
Stockholm Royal Seaport. The important role of grassroot level
initiatives in bringing change was also brought up. The need
for including ICT in the planning process of smart sustainable
cities and inclusion of industrial groups was stressed. [ssues
related to the deregulation of ICT infrastructure and ownership
of common infrastructure were also discussed.

At the end, the moderator, Amy Rader Olsson summed up
the discussion by pointing out that it is important to understand
how large systems interact with each other and how technology
interacts with humans.

“The problem isn't at the technology level but rather there
is @ need to figure out how it can be scaled up. Institutional
response to signals should be effective and help create support
structures for technology”, she said.

Projects like Royal Seaport provide a learning platform and
test-bed where these solutions can be tested and calibrated for
scaled up implementation both locally and globally. It also
offers lessons in changing organizational structures to
maximize collaboration and innovation development.
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