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Draft — For discussion only

Three distinct phases in the project translated into the report

All content for the report has been developed

3. Implications for the main

2. Impacts on society of this
vision for NGN services

1. Vision for the NGN in current landscape

stakeholders involved

Overview of potential

Challenges in current service offer Main services offered Economical Definition of Stakeholders
landscape worldwide in key areas impact Social impact priority services implications
Global Megatrends Current offer of Potential value added Quantification of Quantification of Prioritization of Definition of main
across main services based onthe  services to be potential impact of potential impact of services to offerinthe  requisites per
functional areas NGN across the world  developed in Portugal  geryices to be services to be future through a setof  stakeholders for
* Evolution of * Focus onmain on the highlighted offered on offered on criteria successful NGN
mg%{;ggogspt ;fxigz s ar(faSB ased on highlighted areas highlighted areas . Eco_no_mical and deploymgnt '
trend Portuguese + Cost * KeyKPI social impact... . Pollcy{ReguIatlon
Specia| focus on specific needs... I’edUCtlon... eXpeCted ° T|me to ° TeChn|CaI
Key areas shaping countries with larger o ...whilst e ...and new evolution implementation * Financial
the Portuguese high speed broadband considering business * Key overall
paradigm penetration and with exportability generation impact Identification of
» Validation of advance applications potential possible barriers to
main areas to development deployment
dive-in

Prioritization of key
areas to assess
considering potential
economic impact

v v v v v v v
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"Materialize, Quantify, Prioritize and Mobilize"

Objectives Deliverables

Materialize the impact of NGNs * ldentify key areas to be impacted by NGNs
* ldentify potential services to be rolled-out per
key area of impact
e Quantify the impact of NGNs « Estimate impact of NGN services on cost
efficiency and new businesses
* Extrapolate impact for non-priority areas and
for the Portuguese economy
* |dentify and stress key social impacts
* Prioritize the impact of NGNs * Provide a timeline perspective (Medium vs.
Long-term) for service adoption
* Mobilize stakeholders for the NGNs * ldentify and characterize sources of
development competitive advantage
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Agenda

Megatrends shaping society worldwide and Portuguese context

NGN status point

Priority areas for the development of NGN enabled services
« Methodology
e Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be
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Megatrends shape the world in many different ways...

Consumer/Society, Politics, Demographics, Economy and Technology shape the future

0 Consumer / Society

* Growing concerns for health
* Increasing time compression
» Search for entertainment

* Increasing sports and fithess

= @ Politics
ONOMIC Tecession

End of low-cast inputs : . . .

* Increasing immigration
* Growing environmental concerns
* Increasing voter antipathy

Geogspatial wab

Harma capitalism
Be-lncalisation

Spiritualism

Ubiguiious connectivity

}Qap J0 SULBRUNOJ] )

Rugsian nationalism

Robotics

Collectivism
Tribalism

Hanotach

Search for meaning
Xanophobia

Biotech

Hiver of consclousness

Calebrity worehip

Immigration
Embedded intelligance g

Risk aversion

The Environment

HFID

Litigation Industry convergence
Open innovation

Manalines

Transparancy Indtvidualism

Anti-incumbent elections

Prediction markats

Data visualisatian
olansation o mariats e Demographics

Digital money « Aging population / Eldercare

Death of cash

Induetial provenance * Tendency for obesity and diet

Virtual worlds

Happiness

Public-private pannerships

<« Ocean of Liquidity Constant partial aitention

Stream of unconsciousness

Devics convergance [

. Shnnauu{ta]am
L4
|| _luhalisaliun

Digitalisation Fragmented familss

Private oirrencies

mﬂ:mh:u mi:mm : fersguBtin, FEF entiog * Increasing human mobility
Labuur migrain_+ —— Urbinisston » Growing cities / urbanization
Fowar shift sastwards 4 Placa chuting [ (e —
lll_:_:‘
Single global currency CHIME liguidity Too much tnformation [ Extended financtal families e EC O n O m y
Downshifing Single pareon houesholds  Increasing outsourcing and offshoring
Parconaliaton [J st I Decle of nuclear famly Bomerang lats . Incregsing prod_uctivity
Onlina video [ Rhythm & Dalaace Declining fartility Same sax couples (with kidg) hd S-rO-W"'lg z-éll‘adllng & e-commerce
L]
. ising middle class
[ Gldhal voung
Enterprise 2.0 [} Phystological neotemy
Sumplity — Technolo
amm Artificial body parts VOIP 4 R e g y
[] [] [] [] .
Humans 20 Moalty minng Al imalgence 50 yrvers - + Increasing convergence
a Frbam -  Search for smart homes/devices
Fantasy & ekcae * More applicability for nanotechnology

* Increasing focus on energy &
sustainability

Source: Future Exploration Network
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® Key Consumer worldwide trends

1éx Time compression

Asian ready meals market value ($B)

250 230 241

Sports and
equipment

Functional food
and drinks

2005 2006 2007 2008E 2009E 2010E 2003 2004 2005 2006 2007 2008E 2009E 2010E 2011E 2012E

HOLLYwoOD

Entertainment Sports and fitness

Global movies and entertainment sector ($B) Global leisure facilities® market value ($B)

200 @

175
168
160
152
145
137
122 130
115 - .

2004 2005 2006 2007 2008 2009E 2010E 2011E 2012E 2013E

150

2000 2001 2002 2003 2004 2005 2006 2007 2008E 2009E

1. Analysis includes 44,7% fitness clubs, 36,7% golf clubs and 18,6% theme parks
Source: Access markets; ABI research; Research and Markets; Datamonitor Industry Profiles
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® Key Politics worldwide trends

Immigration

Estimated number of international immigrants (M)

o 65 177 191

111

200

G 2B @2 AL

99

@ Percent of total
world population

100

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

=
- Voter antipathy Environment
Abstention in the Portuguese Parliamentary elections (%) How important are environmentally friendly
products in your purchases? 100
37,7
40 30,7 .
20,0 20,9 :
20 I
1
|
0 !_— : | i | |
1 Systemati- Systemati- Sometimes | Rarely look Never look Total
1983 1995 1999 2002 : cally cally look and : and and
, look and look and  purchase ;| purchase purchase
I mainly often :
|
1

purchase purchase

Source: United Nations Demographic and Social Statistics; BCG European consumer survey, December 2007 (N = 10,149); Amaro de Matos, J., Pita Barros, P., Pacheco Pereira, I., The voting
paradox and social networks: An empirical analysis, March 2009
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© Key Demographic worldwide trends

Aging population / Eldercare Obesity and diet

Average worldwide life expectancy (years) >33% of adults in the US are obese (population in M)
200 154
109
100
0 - . . . . s
2000 2002 2004 2006 2008 2010

AL o Human mobility “ Urbanization

Evolution of arrivals of international tourists (M) Estimated and projected global urban population (B)
1,000 802
10 ‘ﬂ:%
69 9 o
0 - T T T T T T T T 1

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

1950 1960 1970 1980 1990 2000 2010E2020E 2030E2040E 2050E
Percent of total world population that is urban

Source: WTO; Euromonitor; WTTC; World Urbanization Prospects: The 2007 Revision Population Database; UN Department of Economic and Social Affairs — Population Division homepage - Global
Migration Data; United Nations Demographic and Social Statistics; World Health Organization; JPMorgan obesity Guidebook
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O Key Economic worldwide trends

@@ Outsourcing and offshoring

Global data processing & Outsourced services market value ($B)

1.000 (+10%) 845

776
656 714

512 556 604

500 | 365 403 476

2004 2005 2006 2007 2008 2009E 2010E 2011E 2012E 2013E

@l
cl)/ :
——~ E-trading & e-commerce
Global e-commerce market ($Trill)
10

(+50%

4,0

2002 2003 2004 2005 2006 2007 02 03 04 05 06 07 08 O09E 10E 11E 12E 13E

[ B2C e-commerce
spending

[ B2B e-commerce
spending

Source: International Labour Organization; Datamonitor Industry Profiles; EIU Market indicators
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Backup

© Key Technology worldwide trends

Y
 } Convergence

Global IPTV service revenue ($B)

30
30

(+57%)

20

10

2006 2007 2008E 2009E 2010E 2011E 2012E

Nanotechnology

Global nanotechnology market value ($B)

30 27,0

@ 23,2
20,0
20 17,2
14,8
e 2 E—1i

2007 2008E  2009E  2010E  2011E  2012E  2013E

Smart homes / devices

Domotics/Home Automation Market evolution, Worldwide ($B)

100 -
82.0

(+36%) 60.3

50 - 44.4

32.6
24.0

13.0 17.7

2005 2006E  2007E  2008E 2009E 2010E  2011E

Energy & sustainability

Global solar power investment ($B)
30
20

10

2001 2005 2011E

Source: The climate group; Market research; RNCOS; CMTresearch, Forecast: Domotics and Home Automation Market, Worldwide (2007)
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...with clustered impacts and perspective

Long vs. short term, economic vs. social impact

Megatrends are shaping the economical and social understanding and context

Growing concerns for health
Increasing time compression
Search for entertainment
Increasing sports and fithess
Increasing immigration

Growing environmental concerns
Increasing voter antipathy

Aging population / Eldercare
Obesity and health freak

Increasing human mobility

© 00 ~NOoO 0oL WN P

el =
B O

Growing cities / urbanization

[N
N

Increasing outsourcing and offshoring

[EEN
w

Increasing productivity

'_\
S

Growing e-trading & e-commerce

[EY
o1

Rising middle class

[N
(o))

Increasing convergence

H
\l

Search for smart homes/devices

[EEN
o

More applicability for nanotechnology

[N
(o]

Increasing focus on energy & sustainability

Source: BCG analysis
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Increasing

@ convergence

Higher impact over
competitiveness

@ Short-term trend @ @
0 Long-term trend
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Portuguese economy has been growing at a slow pace while
having low productivity levels vs. other UE-15 countries

Portugal is among the countries with
lower levels of economical growth

This trend is highlighted with the lowest
productivity in the UE-15

Real GDP growth Index 2000=100 Multifactor productivity (2005)

150 -

140 -

130 -

120 -

110 -

100 - //

2000 2001 2002 2003 2004 2005 2006 2007 2008

Source: University of Groningen — Productivity Level Database; Euro
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Agenda

Megatrends shaping society worldwide and Portuguese context
NGN status point

Priority areas for the development of NGN enabled services
« Methodology
 Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be
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Different stages of NGN development worldwide with Korea
and Japan taking the leadership

Service level provided vs. FTTx penetration in selected countries

High -- -~

g /’ \\
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) Potential fast- " . )
! trackers ! ~—e - ---
\ /

©
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21 N
Late-comers

Note: Broadband penetration is the number of broadband subscribers per inhabitant
Source: ODCE
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FTTx mass commercial deployment is a recent global trend

amms
—/

(— ) )
Eg =||||: Lyse \E Qﬂ/ \ T .} e
N e

! [~ N\
(W) ° & (E“‘“‘"’“ ) (W%
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(0 KT) Dm..-,) [I\ (5)
f=mroy)  (HEr~) (EHem)

Source: Press Search, company presentation
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Fiber with a relevant role in the Broadband offer only in
Japan, South Korea and Sweden

Broadband penetration per country Share of households with FTTx Average advertised broadband
and connection type (12/08) connection (12/08) down. speed per country (09/08)
Other FTTx
DK 10% 37.2 46.0 JP 92,846
NL 2% 35.8 KP 80,800
NO 9% 34.5 FR
CH 1% 33.5 Fl 19,226
IS 2% 32.8 NL 18,177
KR 43% 32.0 DE 15,919
SE 20% 32.0 DK 14,633
Fl 0% 30.7 PT 14,100
LU 0% 30.0 IS 13,693
CA 0% 29.0 NO 12,364
GB 0% 28.5 SE 12,297
BE 0% 28.1 IT 11,939
FR 0% 28.0 GB 10,673
DE 0% 27.4 CR 10,468
us 4% 25.8 AT 10,292
JP 48% 23.6 LU 9,984
AT 0% 21.6 us 9,641
ES 0% 20.8 ES 9,631
IE 1% 20.6 CH 7,946
IT 3% 19.2 BE 7,544
4% 17.2 GR 7,504
3% 16.8 SK 6,254
0% 16.0 CA 6,236
0% 13.5 IE 6,201
19% 11.5 HU 5,354
PL . . . . . . . . PL 4,313
0 ](.jOO 20 30 40 0 10 20 30 40 50 0 50,000 100,000

Broadband penetration (%) Houses passed (%) k/bits per second
Note: "BB penetration” is the number of broadband subscribers per inhabitant; Households connected to FTTx as the ratio between subscription and households (JP and KP from FTTH council)

Source: ODCE; BCG analysis
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Distinct service levels provided across selected countries
Assessment of current offers (I/11)

Platform Denmark Slovakia France Spain Netherlands Italy
Fixed service Fixed and mobile Fixed service Fixed service Fixed service Fixed service
© CIC ™ ™ ™ ™
Download speed up Download speed upto  Download speed up Download speed up Download speed up Download speed up
to 50Mbps and 100Mbps and upload to 100 Mbps and to 30Mbps and to 60Mbps and to 60Mbps and
o upload speed up to speed up to 100Mbps upload speed up to upload speed up to upload speed up to upload speed up to
0 50Mbps O ‘ 100 Mbps ‘ 1Mbps O 6Mbps @ 6Mbps @
High definition TV High definition TV High definition TV High definition TV High-definition TV High definition TV
with aprox. 50 with 140 channels with > 150 channels with > 60 channels with > 70 channels with > 100 channels
channels and access to the and access to and access to the and access to and access to
e CallerID interactive services interactive services interactive services interactive services interactive services
o Multi TV o Multi TV * Time shifting o Multi TV * Time shifting
"/ e VOD « VOD « VOD e VOD e VOD
e CallerID *  Home network
D * Home network e Games
*  One-click shop e Education

Network storage n.a. Network storage n.a. Network storage Network storage

Content block O O Content block O O @
Total @ O 0 @ @

Other

&,
D

Source: Company Websites .
max. min.
e ® O
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Distinct service levels provided across selected countries
Assessment of current offers (11/11)

Platform Sweden Norway Portugal Germany Japan South Korea
Fixed and mobile Fixed and mobile Fixed service Fixed service Fixed service and Fixed service and
service service mobile service with mobile service with

D D ™ CRI 1
Download speed up Download speed up Download speed up Download speed up Download speed up Download speed up
to 100Mbps and to 50Mbps and to 100Mbps and to 100Mbps and to 100Mbps and to 100Mbps and
] upload speed up to upload speed up to upload speed up to upload speed up to upload speed up to upload speed up to
10Mbps O 50Mbps O 10Mbps O 10Mbps O 100Mbps . 100Mbps .
TV with approx. 50 High definition TV > High definition TV High definition TV High definition TV High definition TV
channels 100 channels with > 120 channels with > 150 channels with > x channels with > x channels
+ CallerID channels and access ~ and access to and access to and access to and access to
to interactive interactive services Interactive services interactive services interactive services
» services +  Timeshifting * Timeshifting «  Timeshifting «  Timeshifting
: « VOD « VOD * VOD « VOD + VOD
e TV Portal ¢ Info widgets « Info widgets
*  Home network e Video call e Video call
e MultiTV ¢ One click e One click
O D D > @ @
Other Network storage Network storage n.a. n.a. Network storage Network storage
Content block E-health service and Remote IT
solution provider assistance to SME

E-health service and

@ O O O O solution provider .
Total @ O @ @ . .

Source: Company Websites ‘ max O min
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Draft — For discussion only

NGNs are foreseen as a lever to

offset current crisis effects

Different states support FTTx deployment

through dedicated stimulus packages...

€ B in FTTx stimulus/ investment packages
25 -

21.0

AUS us GR SE SK DK PT

Koln

DE

SL

whilst private players at the same time

roll-out their own investment strategies

€B

40 -

30 -

20 +

10 -

in investment in FTTx technologies

Government support of deployment of
fiber with lower interest rates, tax
incentives, 1/3 of rural construction
costs subsidized, and rural municipality-

owned networks to be wholesaled

32.9

l Wi/o state support
M with state support

10 07 04 03 04 03

———

T T T T 1
Gorr Verizon o1y B osT Free kT [

"Our firms know that technology investments are the quickest way to dramatically turn the

economy around,"(...) "Increased broadband spending, (...) are all smart ways to keep

America competitive while also creating new jobs and spending." Barack Obama

Note: Investments as depicted in distinct public information sources, some cases may depict a larger time-frame (e.g. NTT and Verizon for the period of 06-10)

Source: Press Search
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt
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BB and NGN contributing to wealth growth

Historically Broadband has a positive impact Studies focused on NGN's deployment in UK
over GDP (as % of GDP,2006) predict substantial direct benefits
0 :
% 000s @ GDP £B
1.0 - 40,000 &2 \L 2,000 -
0.9%

600 31,896
|

31,296

30,000 - 1,500 -

20,000 ~ 1,000 ~

10,000 - 500 -
0 - 0 -
Less Quickly Large Advanced Total jobs Jobs Jobs after GDP NGN GDP
developed developing industries knowledge 31/12/08 directly 31/12/08 impact after
created
Broadband status of development by NGN

Source: Press Search; Nesta "Getting up to speed: making super-fast broadband a reality"; European Commission — MICUS; Office for National Statistics
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt THE BosToN CONSULTING GROUP a APDC 19



Draft — For discussion only

Agenda

Megatrends shaping society worldwide and Portuguese context
NGN status point

Priority areas for the development of NGN enabled services
« Methodology
e Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt Tae BosToN CONSULTING GROUP a APDC

20



Draft — For discussion only

Priority areas identified considering their economic relevance
Avoiding to detail social subjectivity and generate incoherencies related to the different perceptions

Attractiveness for
investment

Impact in Economy and Society

Impact on
economy and
society

Attractiveness

for investment

Ability to
sustain
competitive
advantage
First mover

Exportability
Entry barriers

1. Quality of Service
Source: Tuck Forum May; BCG analysis

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Economic sectors prioritized by three lenses

Current weight on

Impact today B

(reduction on costs of
current activities)

Economic
relevance Impact tomorrow Information intensity
(new services/ (role of NGNs)
activities)
Impact from
Measured through an megatrends
economic perspective
Social Environment,
relevance urbanism & territory

Measured through
non-economic

perspective - _
Social inclusion and

civic participation

Tar BostoN CONSULTING GROUP @@ APDC 21
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Long list of economy sectors classified following three criteria

For comparability purposes, sectors were ... and classified according to their
considered according to NACE division ... relevance following 3 criteria
@ Agriculture & Fishing
9 Mining and quarry
© Industry
Current .
@ Refining & Petrochemical weight on Information Impact from
© Construction economy intensity megatrends
O utilities
€ commerce & Retail " " "
e Transports & Logistics e Vision on the + |dentification of < Identification of
L economical the weight of impacts from
e Post & Telecommunications weight on the information megatrends in the
@ Financial services society transmission in different areas
— either through the business — with main
@ Real estate GDP impact, — evaluating the focus on the
@ Public administration sectors’ need for potential for
. revenues or advanced the creation of
@ Education weight on multimedia new services
@ Health and social work public debt contents
@ Tourism transmission
(16) Security & Justice
@ Media, Entertainment & Culture , .
, } Cost reduction New business

@ Business services

Note: NACE - Statistical classification of economic activities in the European Community

Source: Eurostat
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Agenda

Megatrends shaping society worldwide and Portuguese context
NGN status point

Priority areas for the development of NGN enabled services
« Methodology
* Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be
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Nine areas to deep-dive in the first quantification

Weight on the economy Key areas Impact from megatrends
Health & Social
Work
Weight on current economy IIORIEE (o) (Egeirenes
ngh Securify’& Justice Health and social woFk‘ N Public ngh it : Education RN
®industry ® @ ) N o : - . /" Health and social work ®
2 y . 0 Administration Refining & Petrochemical 1
\ . By Busine'ss services
Comrpsrce & Rg?tl)llic administration -~ . s U, Media, Entertainment & Culture - 1
° ® Uilites @@ =_ . _--- - ecurity & Justice o DIy e o
Real estate .. A\ ] Public administration ~ Transports & Logistics
Financial services
Refining & Petrochemical Media, Entertainment & Culture Post & Telecom. N Security & Justice
® Business services @ . - g ® utiites  ® .
Construction Transports & Logistics R - Ining and quarry Post & Telecommunications
Med Ia;&EthJTtrlj?:an IS Commerce & Retail
® Agriculture & Fishing Post & Telecommunications ® Agriculture & Fishing @ ® Tourism
Commerce & Construction Financial services
Retail
® Mining and quarry . ® Real estate
Low Tourism Low
Low Information intensity High Mobility & Low Information intensity High
Logistics

Impact on Environment, urbanism and territory and on Social inclusion

and civil participation will be assessed through the impact of services

1.Although a stricter priorization might leave tourism out due to lower impact of NGN, its visibility and relevance in the country's economy will warrant a deeper analysis
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt THE BosToN CoNsULTING GROUP ’= APDC 24
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Prioritization was based on current information intensity,
weight on economy and impact from megatrends

Weight on current Impact from megatrends Priority for

Activity area (NACE) Information intensity economy deep-dive?

1

bl forcuures fishing |
L, Retining & Petiocemicals
§8) Post & Telecommnicatons |
0 Frnanciaiservices |

Agriculture & Fishing
Mining and quarry
Industry
4 Refining & Petrochemicals
Construction
Utilities

Commerce & Retail

06000660006 ,6000
ARKL AKX K XXX

- . L. Proof of
Mobility & Logistics Concept
9 Post & Telecommunications
10 Financial services
11 Real estate
12 Public administration
. Proof of
13 Education concept
. Proof of
14 Health and social work concept
. Proof of
15 Tourism concept
. . Proof of
Security & Justice concept
17 Media, Entertainment & na Proof of
Culture o concept

0060006500650 0600
C6eHO00C HE6PHOEGSH

[~

X

Business services

. High impact O Low impact |:| Proof of concept
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt THE BosToN CoNsULTING GROUP 35 APDC 25
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Backup —I=E=

Information intensity was classified according to the potential
for both product and client channels redefinition (I/11)

NGN breakthrough mainly related to the
easy transmission of rich contents...

NGN will enable the creation of a different set
of services based on the fast transmission of
advanced multimedia contents (e.g. video)

These services will impact current businesses
from two perspectives
* The potential to redefine current product
portfolio by offering complementary services
to those currently offered or even innovate
through substitute alternatives
* The potential to redefine the relationship with
the client, mainly driven by the enabling of
new platforms and channels to be rethought
considering the new high capabilities

The match between these potentials can be
seen as the information intensity of each area

... with two kinds of business impacts at a
product and channel level

Potential for product / process redefinition

High Security &

Justicet Media, Entertainment
E & Culture
@ Health and
e . Post & Telecommunications social work
B Education
@ Public
. administration
e Mobility &
" Logistics!
@ Business services e
@ Financial
services
e Industry ..
Commerce &
Real estate.. Retail
Construction G Utilities ”"“---..______l__l‘BTounsm
o Agriculture & Fishing e,
Mining and quarr
Low g quarry
9 Refining & Petrochemicals
Low High

Potential interface channels redefinition

1. Transport is affected due to the reduction of transports if the only purpose is to convey information (e.g. most business travel)
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt THE BosToN CONSULTING GROUP = APDC 26
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Information intensity was classified according to the potential
for both product and client channels redefinition (lI/11)

Activity area (NACE) Potential interface channels redefinition Potential for product / process redefinition

Agriculture & Fishing

|I

Mining and quarry

w

Industry E.g. virtual showroom E.g. process dematerialization

i

Refining & Petrochemicals
Construction

Utilities E.g. smart grids/homes E.g. smart services

Commerce & Retail E.g. virtual stores

Mobility & Logistics E.g. fleet management

Post & Telecommunications E.g. screen convergence E.g. cloud computing

=
o

Financial services E.g. virtual portfolio E.g. virtual services

[
=

Real estate E.g. virtual portfolio E.g. virtual visits

1

Public administration E.g. virtual processes E.g. virtual paperwork

I
w

Education E.g. virtual training E.g. knowledge sharing

14 Health and social work E.g. e-healthcare E.g. virtual treatment
15 Tourism E.g. virtual buying E.g. virtual touring
16 Security & Justice E.g. videoconference E.g. video monitoring

17 Media, Entertainment & Culture E.g. advanced contents E.g. holographic TV

@609 0606e66 0 GO0

0eo06000,5,000600e000

18 Business services E.g. virtual processes E.g. outsourcing

. High impact O Low impact
258029-01-APDC_[nnovation_Master-07Jun09-LIS.ppt THE BosToN CoNsULTING GROUP 33 APDC 27
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Backup

Economy impact extracted from GVA, top companies

revenues and also from public budget perspective

From a product perspective,
several areas with high impact

Top 100 companies revenues
concentrated in 6 key areas (~90%)

From a public budget perspective,
3 key areas accounting for ~60%

Areas accounting

.__formorethan5%of _._____________

total national GVA  Commerce & Retail - 25.037

>90% of top 100

revenues

,Commerce / Retail 17.842
| Inguglt_ry - 17.705
1 ublic I [
L X 12.247
! administration | L b Industry
| Real Estate [ 10.083 .
|Financial Services 9014 . Refining
1 . = [ [
Education 9.376 e
o o = . Utilities
\Business services [ 9.335 '
1 Health and i [ Post &
! ; [ 9.028 . Fos
H social work - : \ 1 Telecommunications
| Construction [ 8.789 L .
| Tourism | . 8.225 || Transport & Logistics
Utilities | [ 4.359 Construction
A P_oslt & Telcg 4002
riculture and - ‘ )
g = [ 3.388  Health and social work!
orestry - '
Transports l-3.076
Culture 2337 Mining and quarry
Refining & i
. 1377
_ Petrochemicals — } Other
Mining and Quarry | 576
Fishing | I 368 Real estate
Others 1031
Total [ 133.055 Total
0 50.000 100.000 150.000

2006 Portuguese GVA (€M)

2007 Revenues! (€M)

companies

Justice and
Social security

Healthcare

Education

Public debt operations

Administrative
Expenses

Security
and public works

Others?

Total

=

3 areas account
for ~60% of total
Portuguese budget

&
-
.
=

0

20.000

40.000 60.000
2009 Portuguese budget (€B)

1. Not including financial services 2. Includes Public administration (4,3%), National Defense (3,8%), Others non-specified (1,3%), Agriculture, fishery and others (1,2%), Mobility and communications
(1,2%), Housing and collective services (1,0%), Cultural, recreational and religious (0,8%), Other economic (0,6%), Industry and energy (0,0%) and Commerce and tourism (0,0%)
Source: Eurostat, Ministry of Finance and Public Administration; BCG analysis

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt
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Megatrends will create new opportunities across sectors (I/1l)

Megatrends are shaping the economy and society in a
structural way...

Higher impact

Aroverwelfare ~--oorooooooooon g on oo og

Structural impact
over society

\_

1
O o) |
igh ! |
. (6 :
. @ o :
L 1
I
© (15) |
! 1
i @ !
1
e ©® ©® :
Social e _N® ___________________ )
impact 6
0 9 Higher impact over
competitiveness
° Short-term trend @ @
Low
e Long-term trend
Low Economic High
impact
e - . -
1. Growing concerns for health i; ﬁ;ﬁgég?nc'giislouurrbc?:'Zatlon
2. Increasing time compression ' and offsh?)rin 9
3. Search for entertainment . 9 L
. - 13. Increasing productivity
4. Increasing sports and fitness - .
L2 . . 14. Growing e-trading & e-commerce
5. Increasing immigration 15 Rising middle class
6. Growing environmental concerns 16. Incregsin convergence
7. Increasing voter antipathy 17. Search fogr smart hgomes/devices
8. Aging population / Eldercare 18. More applicability for nanotechnolo
9. Obesity and health freak 19' Increasﬁg focusyon 9y
10. Increasing human mobility ' 9

energy & sustainability

offers across economical sectors

... enabling a change in the future product/service

J

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt
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/ Agriculture & Fishing

Mining and quarry

Industry

Oil refining & Petrochemical
Construction

Utilities

Commerce & Retail
Transports & Logistics

Post & Telecommunications
Financial services

Real estate

Public administration
Education

Health and social work
Tourism

Security & Justice

Media, Entertainment
& Culture

Business services

Low

Impact

T e High

~

=APDC
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Backup

Megatrends will create new opportunities across sectors (ll/l)

Megatrends impact

Scoring rationale

Agriculture & Fishing
Mining and quarry

Industry

Oil refining & Petrochemical
Construction

Utilities

Commerce & Retail
Transports & Logistics

Post & Telecommunications
Financial services

Real estate

Public administration
Education

Health and social work
Tourism

Security & Justice

Media, Entertainment
& Culture

Business services

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Impact

Low [N W@ High

Tar BostoN CONSULTING GROUP @

Little impact coming from growing concerns with healthier kinds of foods
Increasing environmental concerns can generate business changes
Environmental concerns and new interface channels can drive significant changes
Environmental concerns and new mobility technologies key in the medium term
Little impact mainly driven by a rising middle class with increased resources
Environmental concerns and Smart services to impact in the short term
Considerable impact related to the social tendencies like ageing/sports practicing
Environmental concerns will be determinant for one of the major emitting sectors
Telecommunications will be core driving main technological shifts

Financial services already with little room for change in terms of business model
No clear impacts resulting from identified megatrends

Demographic trends (ageing, immigration, ...) with high impact on public services
Highly impacted from major social trends as being the base of society’s knowledge
High level of impact at different levels from ageing and growing health concerns
Little impact mainly driven by a rising middle class

Mainly impacted by urban trends and social cohesion tensions

Directly related to the technological trends and respective impacts

Potential business shifts in the short related to dematerialization, new channels, ...

& APDC 30
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"The Economist Human Development Index" was used to
Identify areas not covered by economic activity areas

Pure social indexes

Envirg —
T TS T T T e eSS Nment, Ufbanism
Demographic trends & territOry

Carbon dioxide emission and stocks i

prsssssrsssssszsszssszzszzzzz Socigf .
:rGender-reIated developmentin g, ; a '”‘?'F’S'On&
! Vic participation

Gender empowerment measures

' Gender inequality in society

i Gender inequality in education

i Gender inequality in economic activity

iGender, work and time-allocation i

 Women's political participation

Status of major international Human Rights
instruments

1 Status of fundamental labor rights
'conventions

. . i Refugees and armaments
Already addressed in the Economic relevance g

Source: The Economist
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Agenda

Megatrends shaping society worldwide and Portuguese context
NGN status point

Priority areas for the development of NGN enabled services
« Methodology
e Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be
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New services enabled by NGNs will be at the core of the
economic and social impact in Portugal

NGN service
deployment in Portugal with welfare
increase and ~1,8% GDP impact

Health and Security & . Public Mobility & Commerce & . Med|_a,
: . Education . . . . Tourism Entertain. &
social work Justice administration Logistics Retail Culture
I

Remote | " Incourt | [ Virtual ) Public services Live TV f Corporate ) Enhanced
L ; ; L e-Work ) :
|__monitoring | | precinct VCF | | classrooms virtualization shopping \tourism enabler) chats
. 'd . . ) (" . ) N . (- .. AY
Vlrtuall Criminal Parental virtual Transportation Interactive Virtual Portugal Enhanced
consultation \information hub) | presence demand mgt advertising | experience | services
(O I e A ( T ) N .
~ Clinical Interactive Documentation Automatic car Augmented
information hub | security L DB ) driving reality
(N ( A s A (... . .
Emergency call Street Network Virtual touring
a o
upgrade __monitoring . schools | support
Virtual
surgery

Dematerialization, Videoconference, Augmented reality, Cloud computing, Monitoring & Sensing, Payment applications, geographical positioning/ referencing, Social Networking

l - ll - ll . ll ICT Il Il Policy/ " . II Business
e Interoperability, Connectivity Devices knowledae Acceptance Reaqulation Funding model
. _______________________________________________________§ __________________________________|

Technology perspective Social perspective Value perspective

1. Impacts from this service to be felt also in Security area
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Agenda — Priority NGN services analysed

Health and Security & . Public Mobility & Commerce & . Med|_a,
; . Education . . . . Tourism Entertain. &
social work Justice administration Logistics Retail
Culture
Remote | " Incourt | [ Virtual ) Public services Live TV f Corporate ) Enhanced
L ; ; L e-Work ) :
monitoring | precinct VCF | | classrooms virtualization shopping \tourism enabler) chats
. 'd . . ) (" . ) N . (- .. AY
Vlrtuall Criminal Parental virtual Transportation Interactive Virtual Portugal Enhanced
consultation \information hub) | presence demand mgt advertising experience | services
(O I e A ( T ) N .
~ Clinical Interactive Documentation Automatic car Augmented
information hub | security L DB ) driving reality
(N ( A s A (... . .
Emergency call Street Network Virtual touring
upgrade? |__monitoring | schools | support
Virtual
surgery

Dematerialization, Videoconference, Augmented reality, Cloud computing, Monitoring & Sensing, Payment applications, geographical positioning/ referencing, Social Networking

1. Impacts from this service to be felt also in Security area
258029-01-APDC_[nnovation_Master-07Jun09-LIS.ppt THE BosToN CoNsULTING GROUP 33 APDC 34
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Selected list of NGN services across priority areas

Health and Security & . Public Mobility & Commerce & . Media, Entertain.
Education Tourism

social work Justice administration Logistics Retail & Culture

Support

services

Short-term
NGN
services

Long-term
NGN
services

1. Impacts from this service to be felt also in Security area
Note: DB — database; VCF — videoconference

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt Tae BosToN CONSULTING GROUP a APDC 35



Draft — For discussion only

Selected list of NGN services across priority areas

Health and
social work

Support

services

Short-term
NGN Remote
services monitoring
Virtual

consultation

Clinical
information hub

Emergency call

upgrade
Long-term :
NGN Virtual
surgery

services

Security &
Justice

In court/
precinct VCF

Criminal
information hub

Interactive
security

Street
monitoring

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools

Tar BostoN CONSULTING GROUP @@ APDC

Public

administration

Public services
virtualization

Mobility &
Logistics

e-Work

Transportation
demand mgt

Automatic car
driving

Commerce &

Retail

Live TV
shopping

Interactive
advertising

Media, Entertain.

Uit & Culture

Corporate Enhanced
tourism enabler chats
Virtual Portugal Enhanced

experience services

Augmented
reality
Virtual touring Holographic TV

support

36
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of services use will be shared among prioritary
areas and support specific solution development

Support services

Dematerialization

4 )

» Use of electronic supports
as official documents

* Foster the use of electronic
exchange of information

* Promote a constant

decrease of paper use

Health and
social work

Security &
Justice

/‘

AN

Payment application

Support e-businesses
models across sectors
— Ease the purchasing
activity...
— ...whilst generating the
safest transaction
environment

J

Public

Education

administration

(Accumulate information a&

processing capabilities at a
computing agglomerate
— Enabling safer storage
and higher performance
access to end-user

e Scalable infrastructure cost

to the service provider

Cloud computing

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

quality data transmission
\_ Monitoring and J/

Remote-monitoring of
people, houses and/or
public spaces
— Backed on the
deployment of specific
devices (from health
apparel to IP cameras)

~

NGN allows for heavy/ high

Augmented reality

4 )

» See beyond your senses
enhancing your personal
and professional experience

— From local positioning
driven tourism content...

— ...to browsing interfaces
projected in any wall

sensing

Tar BostoN CONSULTING GROUP @

-

Commerce &

Mobility Retail

6n- point location and cIienm

enabling mapping/
navigational tools

*Provide specific content
according to service user
location

services enabler

Videoconference

~ )

- "Be there wherever you are"
— From a conference to a
not less important date
conversation

* NGN enabled highly detailed

participants

AN

—Augmented reality

Geographical
positioning

=APDC

quality with multiple

Media,
Entertain. &
Culture

Tourism

(Universal contribution in am

holistic way
— From business, to
science. to arts, etc.
— People shared interests
put them together

« Disseminate knowledge
through plain text or video

- _/

Social networking

37
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Selected list of NGN services across priority areas

________________

Health and
social work

Support
services

Short-term
NGN
services

Long-term
NGN
services

Virtual
surgery

,_________________________________________
B

Security &
Justice

In court/
precinct VCF

Criminal
information hub

Interactive
security

Street
monitoring

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools

Public
administration

Mobility &
Logistics

Dematerialization
Payment applications
Augmented reality
Videoconference
Cloud computing
Monitoring and sensing

Geographical positioning/ referencing

Social networking

Public services

. L e-Work
virtualization

Transportation
demand mgt

Automatic car
driving

Tar BostoN CONSULTING GROUP @@ APDC

Commerce &
Retail

Live TV
shopping

Interactive
advertising

Media, Entertain.

Tourism & Culture

Corporate Enhanced
tourism enabler chats
Virtual Portugal Enhanced

experience services

Augmented

reality

Virtual touring Holographic TV

support
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0Monitoring of vital signs enables remote
medical assistance

Remote monitoring

A system that is based on smart monitoring
integrated through high speed broadband...

Life care Service Area Hospital_ _
« Vital sign analysis * Telemedicine
» Medical

* Disease diagnosis

* Emotion care service
* Interactive pre-examination
* Real time life information

appointment
* Visiting care

Warnings

Life care Manager Centre
 Life care Manager System
— nutrition manager
— medical case agent
— exercise manager

Vital Data Server
Data analysis
and storage

1. XXXX 2. XXXX 3. XXXX
Note: Rhustrative scheme based on U-Health system in Korea
Source: kumman Technology Research Center

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt
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... enables the remote medical monitoring of
patients' vital signs

A platform to support an integrated health
management system, on which individuals are
permanently monitored in order to increase
prevention
* The architecture of the system relies on an advanced
sensor interface, a vital data management module
and a life care service

Range of functions includes monitoring and analysis
of vital signs, but also sharing of results with the
patient as well as a set of future recommendations
* Analysis based on the monitoring of blood pressure,
pulse, temperature, electrocardiogram, SpO2, weight,
height and body fat
* Monitoring to be performed from smart home devices
or even smart car ones

This platform can mitigate the need for social medical
services whilst promoting medical expenses
reduction and increasing life quality standards and
life expectancy

Vital acket 8

ey

=APDC
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oVirtual consultations reduces the need
for dislocations

Virtual consultation

Remote consultations will eliminate
unnecessary dislocations ...

 Patient in home with
adequate equipment
being monitored and
observed ...

) J

* ... by a physician in a
medical centre using
similar equipment to

visualize and analyze data

Source: Human Technology Research Center
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

THE BostoN CoONSULTING GROUP

... through the use of high quality
interface equipment

Virtual consultation enabled through in-home
equipment with videoconference capabilities
* Main focus on routine consultations, that have
lower contact requirements

This service will increase in the quality of life of
hundreds of elder people who frequently travel to the
health centre
* Namely those living in remote locations or/and
having any physical disabilities

Videoconference consultations will reduce
consultation costs as the process becomes both
simpler and faster
» Health centres with increased scheduling
capabilities and optimization of resources
* Reduced transportation costs and associated
emissions

W,

@,
W\ @

€& ArpC
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The clinical information hub facilitates access
to patients’ data and avoids redundant costs __Ciinical information hub

A system based on the integration of ... allows the tracking and analysis of
information from the patient ... individuals' vital signs

Information platform contains patients' clinical
: background and is accessible from every health
+ Portuguese Medical centre in the country
Centres « Including different types of contents, from single
reports/diagnoses to imaging
* With application platforms in order to enable quick
and easy sharing of information
centro hospitalar
do Porto . . . -
This represents a major increase the quality of

service, both for patients and health technicians

@ e e » For patients, it represents a faster service with the
elimination of redundant exams and processes...
ﬁ WosEITAL B =‘- * ... while facilitating all patient’s information to
(el f Sl professionals so that they can easily perform their
Patients clinical jobs

history is available
country-wide

SAO JOAO
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Immediate and effective 112 emergency service

Interactive and visual 112 service on emergency call Efficient and life-saving

An enhanced 911 service will allow people to start

> ‘ treating the patient before the ambulance arrives
‘|n-n 3 2 * Virtual doctor at home and in ambulance
central g'mc The 911 call is taken at a central clinic

» Assesses the gravity of the situation
* Sends instructions and visual exemplifications of

immediate aid that can be given to the patient
911 call g P

Virtual doctor is also present in the vehicle that has
interface equipment and connectivity
* When the ambulance arrives

In this manner, the patients illness is addressed
immediately and followed closely until arrival to the
hospital, where the doctor in charge is transferred
information of all the symptoms detected, aid given
and exams processed.

Similar service implemented in the European Union
by ETSI

FADAM.
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Selected list of NGN services across priority areas

Health and
social work
Support
services
Short-term
NGN Remote
services monitoring
Virtual

consultation

Clinical
information hub

Emergency call

upgrade
Long-term :
NGN Virtual
surgery

services

________________

Security &
Justice

,_________________________________________
N e ey S R

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools

Tar BostoN CONSULTING GROUP @@ APDC

Public
administration

Mobility &
Logistics

Dematerialization
Payment applications
Augmented reality
Videoconference
Cloud computing
Monitoring and sensing

Geographical positioning/ referencing

Social networking

Public services

. L e-Work
virtualization

Transportation
demand mgt

Automatic car
driving

Commerce &
Retail

Live TV
shopping

Interactive
advertising

Media, Entertain.

Tourism & Culture
Corporate Enhanced
tourism enabler chats
Virtual Portugal Enhanced
experience services
Augmented
reality
Virtual touring Holographic TV
support
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® Making the legal system more efficient

& the country more secure

In court virtual presence

Individual can attend
hearing from home
or work

his device can also be used
in-precinct, or for nationwide
transmission of
security & justice
information

Enabling more efficient judiciary processes

The in court/ precinct video-conference equipment
serves three complementary purposes
 Participation in courts through video-conference when
physical presence is not required
» Lawyers perform counselling through
videoconference with their clients at a distance
» Law enforcement e-learning events in a nation-wide
level

This service benefits various entities on numerous
accounts
» Facilitates faster court hearings — therefore more
court hearings
* Reduces transport costs
* Productivity gains through a more dedicated law
enforcement

Similar service implemented in the United States by
NCRnet

Z ok
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oSecurity & Justice documentation and data
accessible immediately nationwide

Backup

Nation-wide criminal data sharing... ...For more efficient judicial procedures

CRIMINAL
INFO
HUB

Aveiro

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

An exchange hub platform of citizens' criminal
records
« Collection of every individual's judicial information and
related documentation
* Based on services like automated finger printed (or
other innovative identification systems
* Allowing faster and safer information sharing

All allowed entities can access the information that
they need about individuals, independent of location
of entity and of individual

Service leads to several upsides
» Increased efficiency in court and in other judicial
procedures
* More accurate and complete information access
* Reduction in paper use

Similar service has been implemented in the area of

Faro

Washington DC, United States of America, by UNet
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oStreet monitoring helps authorities
to combat crime

A real time monitoring of streets based on ...offers increased safety
permanent video transmission... for all citizens

The monitoring of urban areas increases citizen’s
comfort and their safety perception
» Creating a tool for the authorities to base their
course of action on, particularly in more
controversial and problematic cases

Full scale deployment of system would require video
devices but also the capacity for the transmission
and storage of heavy contents
* On one hand, multiple video cameras should be
spread across the streets...
* ... and on the other hand, these contents should be
transmitted for analysis in a central police station

: The system would allow for public authorities to act
K proactively when they predict any trouble, and to act
Despite limited image reactively to investigate more complaints

transmission, two robbers

were recently captured in

the Netherlands through
image viewing
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Selected list of NGN services across priority areas

Health and Security &
social work Justice
Support
services
Short-term
NGN Remote In court/
services monitoring precinct VCF
Virtual Criminal

consultation information hub

Clinical Interactive
information hub security
Emergency call Street
upgrade monitoring
Long-term .
NGN Virtual
surgery

services

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

________________

Public
administration

Mobility &
Logistics

Dematerialization
Payment applications
Augmented reality
Videoconference
Cloud computing
Monitoring and sensing
Geographical positioning/ referencing
Social networking

Public services

. L e-Work
virtualization

Transportation
demand mgt

Automatic car
driving

Network
schools

0 U U U 0 g g Uy O P OO
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Commerce &

Retail

Live TV
shopping

Interactive
advertising

Media, Entertain.

Tourism & Culture
Corporate Enhanced
tourism enabler chats
Virtual Portugal Enhanced
experience services
Augmented
reality
Virtual touring Holographic TV
support
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o Remote classes — making education
accessible to all

Remote classrooms are transmitted nationwide Educating more students, to the benefit of all

In-class
capacit

Remote classes with real-time interactivity
* Allowing students with limited accessibility to
education to participate in classes along with
numerous students across the country

Schools are equipped with video-conference
equipment enabling a class or ateacher's training
session to be transmitted nation-wide through fibre
optic
* The equipment also enables other services such as
parents virtual participation in school meetings from
home or from work

=Eje=ie¢
=il o=—i)¢
=i e=lj¢

Virtual class The Virtual classroom will offer
capacit * Nation-wide knowledge transmission

* Increased participation of students

» Accessibility — dislocations reduction

* Increased class capacity

* Increase in parents' involvement

* Implemented in Korea by Megastudy

Z W
megastudy % . )

=ije=i¢ =Tje=ii¢
=je=—ij¢ =Njo=—Nj¢
=Eje=—Nj¢ —ije=—mje¢
==je=i¢ =mje=i)¢
=ije—ije¢ =ljo—ije¢
=Eje=N¢ =—je=Hje¢
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oVerifying your child's performance and
safety from a distance

Parents can monitor their children-s progress... ...From home or from work

Schools are equipped with video-conference
equipment that enables parents virtual participation
in their children's academic progress

Enables parents to check on their child's status ...
» Safety
* Happiness
* Academic progress

... While participating in
* School meetings
* Academic conference

Enabling greater parent participation, ensuring
support for their child's academic progress

Implemented in Korea by Megastudy

w A\
megastudy 722 \\. )

3
S
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Multimedia Database for education

content sharing

Backup

Parental virtual presence

Valuable educational database

Several entities contribute
to the documentation database

-

Portuguese archives Digital text books

Statistics

School

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

DATABASE Videos

Pictures Other such info...

Home

Access to valuable
database to teachers LU

and students from
school and from home

An invaluable learning/teaching tool to teachers
and students

High quality content database including
documentation from different Portuguese archives
and physical databases
* Optimized organization allows an efficient search
» Scholars and students gain access to extensive
learning tools, valuable literature, digitalized historical
documentation, statistics, etc.

This service promotes
* Reduction in paper use
* More and better learning& teaching tools
* Accessibility to education

Similar service has been implemented in the US,
Switzerland and Korea. Service is named Internet 2

/) W
|u%u //’ N
A %
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Selected list of NGN services across priority areas

Health and
social work
Support
services
Short-term
NGN Remote
services monitoring
Virtual

consultation

Clinical
information hub

Emergency call

upgrade
Long-term :
NGN Virtual
surgery

services

Security &
Justice

In court/
precinct VCF

Criminal
information hub

Interactive
security

Street
monitoring

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools

________________

Public
administration

. Mobility &

' Logistics
Dematerialization

Payment applications

Augmented reality
Videoconference
Cloud computing

Monitoring and sensing

Geographical positioning/ referencing

Social networking

e-Work

Transportation
demand mgt

Automatic car
driving

,_________________________________________
S S SR S S S S S S SO SRS Ry e S SR
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Commerce &
Retail

Live TV
shopping

Interactive
advertising

Media, Entertain.

ULl ul & Culture
Corporate Enhanced
tourism enabler chats
Virtual Portugal Enhanced
experience services
Augmented
reality
Virtual touring Holographic TV
support
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Virtual public services will be more user-friendly

and reduce costs to various public entities

...increase efficiency and reduce crowds and
Public services available at home... transport costs

Numerous public services available 'in-home'
enhanced by real time interaction with support
adequate staff

V flnanca

lf=“Ew ZANGA SO0 e * Virtual Loja do Cidad&o, with its multiple services
| —  Virtual social security site with citizens’ support

This service will offer a win-win situation for all
entities involved
* Public authorities offer a faster/better service
without current user complaints...
» ... and citizens are able to use different services in
the comfort of their own homes

LOJA DOCIDADAO

Besides the benefits directly related with the quality
of service, other positive results emerge from the
inclusion of remote people
» Supporting those in more difficult conditions
Virtual public * Reducing transport costs
services allowing the * Reducing crowds in government buildings
citizens to avoid
physical presence
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Selected list of NGN services across priority areas

Health and
social work
Support
services
Short-term
NGN Remote
services monitoring
Virtual

consultation

Clinical
information hub

Emergency call

upgrade
Long-term :
NGN Virtual
surgery

services

Security &
Justice

In court/
precinct VCF

Criminal
information hub

Interactive
security

Street
monitoring

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools

administration

Public services
virtualization

________________

Public Mobility &

Logistics

Dematerialization
Payment applications
Augmented reality
Videoconference
Cloud computing
Monitoring and sensing

Geographical positioning/ referencing

Social networking

Automatic car
driving

D
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Commerce & Media, Entertain.

Retail ULl ul & Culture
Live TV Corporate Enhanced
shopping tourism enabler chats
Interactive Virtual Portugal Enhanced
advertising experience services
Augmented
reality
Virtual touring Holographic TV
support
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oWorking In a connected and sustainable way
at your home or at dedicated "work-centres"

NGN infrastructure allows for fast
connectivity wherever you are... ...that offers a more flexible work place

NGN infrastructure deployment will enable a
seamless working environment wherever you are
» Decrease in mobility and traffic congestion as it
reduces the need to travel and commute
* Increase quality of life as it meets new demands such
as high bandwidth, flexible work schedules and
convergence of one's professional and private lives

Work-centres

Services to be deployed will allow besides fast
access to whatever sort of information high quality
. video conferencing even in multiple groups
WorIdW|.de | * Business trips can become obsolete and their
companies reduction will benefit cost optimization...

- * ...whilst at the same time increasing productivity

Smart work centres, already deployed in Amsterdam
can assure these benefits to workers individually or
in group with a wider service offer
+ Offer of support services such as day care for
children, restaurants, ATMs, etc.
» Easy access to highways and public transportation to
be guaranteed

Homes

Source: Connected Urban Development
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0Automated car driving will take you
there safely and on-time

Tracking systems connecting cars and ...enable a more comfortable and
city congestion information.. worriless driving experience

Automatic traffic cars can communicate with each
other with sensors along the road and with traffic
data sent via NGN
* Automatic warnings are issued and preventive
measures can be taken
» Car location is identified with better accuracy than
today's GPS and in areas without GPS
* Complex algorithm allow for a safe and comfortable
\ driving

Automatic route
selection
» User-preference
« Traffic status

Y

w/\

Accidents are prevented before they happen by real-

time traffic information and the exchange of

information between cars in traffic

* Vital signs monitoring can also awake driver when he

is falling asleep or inhibit driving in case of alcohol
consumption

Wireless
exchange of
information

Driver profiles can be defined so to follow preferred
routes and driving patterns

Cars with automatic » Always taking into account traffic information so to
driving system optimize.time gnd consumption... .

through NGN * ...Reducing drl\_/er's stress levels and allowing a more
technology pleasant experience

Source: Connected Urban Development
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® Inter-modality platform will optimize public transport
use and deployment in a modern metropolis

In San Francisco, Cisco deployed an
environmental bus with ITC...

e Live, next commute updates (route information, wait
times, best connections, etc.) via touch screens

0 0
green & conni

@  Bus Location
% WaitTimes
S Get Connected

r
¥y
o)

"My Green Calculator
[  Future Services

N “55 amu,
D) or]

)
q il
El .
= &.“.
i

=39\ theconnected)

« Pervasive, high-speed * 95% emission free
internet access to all e Up to 55.000 car trips
passengers offset

e Contact friends, family e 270 tons of carbon

and co-workers via emissions saved

wireless devices

Source: Connected Urban Development
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

...allowing for easy commuting in a
sustainable way

The project capitalizes on the opportunity to marry
the environmental benefits of transit with the
technology to improve service reliability

It will benefit the community by reducing traffic,
enabling more reliable transport and enhancing the
quality of life for commuters:

* More reliability and certainty in their connections
through prominent displays of on-bus real-time
information

* Improved passenger comfort through real-time
passenger count (in all buses) to help fleet managers
insure adequate capacity and passengers choose the
more adequate bus for them

» Up-to-date information on the "greenness" of the bus

* Monitoring through publicly accessible data linkages
that offer benefits such as a parent tracking a child's
use of buses, following the connections in real time or
a hotel concierge directing visitors to destinations with
greater confidence

More services can be included in the future through
its high bandwidth based infrastructure

Tur BostoN CONSULTING GROUP @@ APDC 56
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Selected list of NGN services across priority areas

Health and
social work
Support
services
Short-term
NGN Remote
services monitoring
Virtual

consultation

Clinical
information hub

Emergency call

upgrade
Long-term :
NGN Virtual
surgery

services

Security &
Justice

In court/
precinct VCF

Criminal
information hub

Interactive
security

Street
monitoring

Note: DB — database; VCF — videoconference
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Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools
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Public
administration

Mobility &
Logistics

Dematerialization
Payment applications
Augmented reality
Videoconference
Cloud computing
Monitoring and sensing

Social networking

Public services

. L e-Work
virtualization

Transportation
demand mgt

Automatic car
driving

________________

Commerce &
Retail

Geographical positioning/ referencing

,_________________________________________‘
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Media, Entertain.

ULl ul & Culture
Corporate Enhanced
tourism enabler chats
Virtual Portugal Enhanced
experience services
Augmented
reality
Virtual touring Holographic TV
support
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Live TV shopping will bring stores to
your NGN enhanced living room [ Gvervshopng

Have a customized shopping experience ...Whenever you feel like it and always at
in your living room... your own pace

Browse through an array of stores and services with

i MARKS & content supported .by NGN V\(ith your remote control

- i =R * Remote control is the key interface tool between the

‘R customer and the retailer...
Media Markt m . E)/ievl\(/ diff)erent service and product offers (clothes,
anks,...

* Zoom in from a store to an aisle, from an aisle to a
product of your choice... as if you were "walking" in
reality

i)
c
©
S
o
©
)
0
o
o
=
@)

Each line of business can provide its own specific
solutions and interfaces (e.g. clothes retailing with
body measurement technology)
* Home tailor scans the body for 3D measurements so
households can have a profile database...
» ..try on clothes virtually, view different angles, adjust
colours and patterns...
+ ...Create your own tailor-made solution

Every action
through the use of
the remote control

Walk the store

Order and pay through simple interface, not having to
worry with crowds, queues and working hours

Try it out &
Order

Source: Connected Urban Development
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® Interactive and targeted ads allow ISPs to provide
a better service and enrich clients'

Advertising targeting requires client ...S0 to boost potential advertising revenues
information database and statistical tools... through an increase of ad-performance

New source of revenue for service providers backed

Costumer preferences guide on IPTV and its content management and client
both advertisement

Advertisers

conception and placement segmentation capabilities
* Enhanced position for the service provider on the
ﬁ “““““““““““““““““““““““““““ advertising value chain
Advertising IP content Advertisers with better knowledge of ad-performance
Control service providing allowing for further ad customization
(Aggregate . * Improved ads to each targeted segment...
& analyze) SULIGle - ..increase of ad reach...
» ...revenue boost for service provider
II Quadruple play offers extend even further advertising

outreach through multiscreen technologies use
» Directed ads at your television, personal computer
and even mobile

Subscriber: :
intelligence
(Capture
& measure)

Clients react to adds through their
remote control use
* View detail, e-mail, talk and shop

Interactive commercials on TV that hold more content
allowing viewer to interact through 3 options
* 'One-click' to view more detail
* 'One-click' email details to personal account
* 'One click' speak to sales representative over
videoconference.
= Then possible 'one-click’ purchase
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Selected list of NGN services across priority areas

________________

services

Health and Security & ] Public Mobility & Commerce & ! . Media, Entertain.
. . Education - . . . : Tourism )
social work Justice administration Logistics Retail . ! & Culture
Dematerialization
Payment applications
Augmented reality
Support Videoconference
services Cloud computing
Monitoring and sensing
Geographical positioning/ referencing
Social networking 7
Short-term : ]
NGN Remote In court/ Virtual Public services Live TV i ' Enhanced
. o . . L e-Work . . :
services monitoring precinct VCF classrooms virtualization shopping | . chats
Virtual_ Criminal Parental virtual Transportation Interactive E 1 Enhanced
consultation information hub presence demand mgt advertising | I services
Clinical Interactive Documentation E l
information hub security DB : I
Emergency call Street i |
upgrade monitoring E ]
Long-term . ; i : _ E
NGN Virtual Network Autome}tlc car | Virtual touring ' Holographic TV
surgery schools driving . support !
1 )

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt
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NGN attract corporate tourists by fulfilling their needs

Fast and seamless global reach supported by specific service offer
Urban infrastructures dedicated to ... providing businessman with a high
corporate tourism allow a global reach... connectivity and vast array of services

Using NGNs to found the deployment of an urban
infrastructure dedicated to corporate tourism
* Creating a city wide high-speed broadband network
promoting an advanced working environment

4 N

High bandwidth would enable at a first level the
deployment of video-conference equipment and other
high data volume transfer in hotels focused on
congress activities
» Seamless transmission and reception of high-quality
images creating an almost real life experience...
 ...with multiple participation independently of the
distance...
+ ...Stimulating the use

K Hotel /

Set of services to be developed as a complement to

video-conference capabilities on this network fostering

even more business travel

» Congress participant profile allowing for automatic

outlook synchronization and download of required
material through hotel infrastructures

_ * Impossibility to participate on a meeting automatically

K People / k Services / transfers video, slide-show to cell phone or computer

» Subscription of required services through cell-phone

Source: Connected Urban Development ‘@XL concierge, room-service etc...)
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oVirtual experience - NGNs will put Portugal at the short
distance of an increasingly more likely 'click’

Get to know Portugal by virtually walking ... whilst promoting a real and more
through it via your TV.. enlightened visit

Virtual Portugal experience allowing users to get to
know about particular topics of interest concerning
the country
» Tourist accommodations, sight seeing, transports,
tours, neighbourhoods, etc...
» ...According to their specific interests and at whatever
time they want

"Walk" across arange of cities, monuments,
landscapes or buildings by simply pushing a remote
control button
* NGN backed content will allow for high quality images
providing an almost real experience to users...
+ ...always with the highest possible response times

)
Q
©
3]
0
)
c
i
(]
)
»
=
o
S
m

monument or city

Additional information sources Every action
from public institution to through the use of
network communities the remote control

Walkabout experience is enhance by complementing
it with a growing intelligent information availability
increasing tourist interest in Portugal
 Historical information including pictures, videos,
audio-notes to contextualize walk
* Audio guides to direct a course
» Social networking commentaries from each of the
"travellers" directed to their specific niches

POl

*\\%’(‘

,)y“ [

Enrich your trip with
available information

Source: Connected Urban Development
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NGNs will allow us to see beyond our sight

Reality seen through a portable digital lens... ...enhancing recreational and cultural experience

MIT, together with Motorola and Cisco, tested in
Manresa Catalunya in 2005 the e-lens concept
» Software/ device that provides contextualized on-the-
spot information about the reality surrounding its user

Reality

This service improves its user's experience by
making content of different nature (from photos to
video) available due to geographical or visual
recognition
* Tourist is next to Mosteiro dos Jeronimos and points
its cell-phone to the building prompting for
information...
: s » ...A set of data is then made available and he
Device e : chooses to read about the "Manuelino" style as he
3 . 2 had never seen a building with such architecture

User can at the same time contribute for the evolution
of this service through social networking applications

- Historical information and personalized contents
Extra — Through various multimedia content * On-the-go or at home up-load own contents
Reality « Course tracking  Facilitating the formation of groups bound by common
Content - Social networking interaction Interest... _
— Commentaries, highlights, events,... » ...Allowing for the service to reach ever more market

specificities and niches
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Selected list of NGN services across priority areas

Health and
social work
Support
services
Short-term
NGN Remote
services monitoring
Virtual

consultation

Clinical
information hub

Emergency call

upgrade
Long-term :
NGN Virtual
surgery

services

Security &
Justice

In court/
precinct VCF

Criminal
information hub

Interactive
security

Street
monitoring

Note: DB — database; VCF — videoconference
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Education

Virtual
classrooms

Parental virtual
presence

Documentation
DB

Network
schools

Tar BostoN CONSULTING GROUP @@ APDC

Public
administration

Mobility &
Logistics

Dematerialization
Payment applications
Augmented reality
Videoconference
Cloud computing
Monitoring and sensing

Geographical positioning/ referencing

Social networking

Public services

. L e-Work
virtualization

Transportation
demand mgt

Automatic car
driving

Commerce &
Retail

Live TV
shopping

Interactive
advertising

Media, Entertain.

VU] & Culture

Corporate
tourism enabler

Virtual Portugal
experience

Augmented
reality

Virtual touring

support Holographic TV
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oInteractive and Enhanced Socialising
through HD Screen

Interact with friends in various activities Feel closer and more connected

Application that allows people to interact with
one of various friends at once
* Interaction can be video-enhanced on TV
screen
* Various people can interact visually
* Written chat still available on same screen —
user friendly view
 Activities such as watching a movie or a
program on TV can be done virtually and
interactively

Every action
through the use of Interact with friends in the comfort of your
the remote control
own home, at the ease of aremote control
* Reduced transport costs

Cliziiing serees sl « Connect with friends at any time from
- Video-chatting through Tv

screen anywhere
- Various individuals in one

chat

- Whatc movies/ TV
together

- Text chat simultaneously
- etc...

258029-01-APDC_[nnovation_Master-07Jun09-LIS.ppt THE BosToN CoNsULTING GROUP 33 APDC 65



Draft — For discussion only Backup

L HDTV Services to limitless TV Sets for
viewing enhancement

Enjoy high quality multimedia applications Improved TV viewing from home

Full HDTV to almost limitless television sets in
each costumer’s houses
» Levered on optical fibre bandwidths to
maintain the display quality...
* ...and supported by VoD services and Time-
shifting
* Increased comfort for the user
« All countries with optical fibre already
available

Time shifts
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Agenda

Megatrends shaping society worldwide and Portuguese context
NGN status point

Priority areas for the development of NGN enabled services
« Methodology
e Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be
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Agenda - NGN services deployment enablers

NGN service
deployment in Portugal with welfare
Increase and ~1,8% GDP impact

: : . Media,
1 Health and Security & : Public Mobility Commerce & : :
: : Education . : L : Tourism Entertain. &
social work Justice administration & Logistics Retail
Culture
I I I I I I I
Remote In court/ Virtual Public services Live TV Corporate Enhanced
L : . L e-Work ) :
monitoring precinct VCF classrooms virtualization shopping tourism enabler chats
Virtual Criminal Parental virtual Transportation Interactive Virtual Portugal Enhanced
consultation information hub presence demand mgt advertising experience services
_ CIini_caI Interactive Documentation Automatic car Augmented
information hub security DB driving reality
Emergency call Street Network Virtual touring
upgradet monitoring schools support
Virtual
surgery

Dematerialization, Videoconference, Augmented reality, Cloud computing, Monitoring & Sensing, Payment applications, geographical positioning/ referencing, Social Networking

I - II - ll . II ICT Il Il Policy/ Il . ll Business
e Interoperabili Connectivity Devices knowledae Acceptance Reaqulation Funding model
1 -

Technology perspective Social perspective Value perspective

1. Impacts from this service to be felt also in Security area
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2 NGN service development and deployment

depends of three key technological enablers ...

Connectivity

Fiber deployment will allow for
heavy data contents to be
transmitted quickly &
seamlessly to the end user

4G mobile network deployment
will further the trend adding
mobility

NGN installed base increase will

foster the development of NGN
enabled services

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

NGN
successful
service
deployment

A
Standards & Protocols msmaD
BvEA:IHSE

Fiber service reach and
efficiency depends of universal
S&P definition allowing for
interoperability and mass use
* E.G. Adoption of
videoconferencing standards,
service abstraction, etc.

Tar BostoN CONSULTING GROUP @@ APDC

Devices

Apparel/ interfaces required to
use specific NGN enabled
services
* From simple HD television set
to remote vital signs
monitoring equipment

Offer to grow together with
service availability and
technology maturity
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... and adequate funding models to face business-plans

e N ™\
€41,7 M to support the 2
i development of NGN ) _
= enabled services/ products e BM to be sustained only
2 N\ / g through commercial
8 (. . EIB is available to support ) 5 positioning and charged
= l | Bopin  the funding, depending on ] prices o
E ,Jl | Ivestment  the business plan = . Ser\{lcgs with limited
I Bank robustness, client quality 'S public interest
\_ ! and EC authorization ) g * Media & en}e;rtamment
sectors mainly
e =
DST announced a total 8
dSt investment of €680 M in the )
L next 5 years ) N
8 [ Sonaecom announced a | T BM to be supported by state
c ; 0 .
3 AI;SONAECOM total investment to pass S entt;n%s ftu”%lhor tlhro;Jgh
£ approximately 1 M houses n g subsidy to the chient or
5 \_ J S »n service provided
o 4 N\ c >S R . . .
o) PT announced a total s Services with high
= o : : T 2 social (public) value...
= Pl Investment in NGN of o £ « Health and Education
= €715 M in 2009 5 S
o . y, c 5 sectors
é . e = » Government to citizen
i - in announ_ced a_€22 M 8 interfaces (e.g. loja do
Q) «etors investment in optical fibre cidado virtual)
in 2009

\_ J . J

S P h
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eStakeholders. readiness and acceptance are
key to cope with NGNs implementation challenges

)

Main stake-
holders?

_—___/

Key
challenges

)

Industry

—
)

Policy/
regulation

—
)

Adoption

—

Health and
social work

Government

Health agents

User/ patients

Cope with
deontological
restrictions
Definition of
privacy/legality
policies

1. Besides ICT industry

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Security & Public Mobility & Commerce & Media, Entertain.

Justice Education administration Logistics Retail Tourism & Culture
Retalil
Government Government Government Government . Government Consumers
companies
. . o Transportation . i
Justice agents = Education agents Citizens ansportatio Consumers Tourism agents Med""}
agents companies
Citizens S;us entst Consumers Cultural
and Parents production

» Development of value added solutions for the different sectors considering respective specificities
Settlement of strategic partnerships between different chain suppliers to cope with future demands
Standardization of reliable technological solutions, with advanced features...

... and with advanced security protocols

Definition of ~ « Definition of  « Definition of ¢ Definition of ¢ Definition of ¢ --- o -
privacy/legality  increased rigid privacy advanced
policies authors rights authentication policies (e- virtual
protection requirements work) payment
methods

» Development of a continuous usage and train future users to increase their readiness

» Development of investment profiles with clear business-plans identifying costs and benefits
» Development of financing schemes based on forecast revenues

 Identification of training needs and respective training sessions for each specific sector

« Define new routines and foster users absorption
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Stakeholders key to set in place e-Health initiativesSgyemrerarres

Area Stakeholders Key challenges and takeaways

» Definition of value-added solutions
— detailing required technological features
— increasing implementation attractiveness
» Development of secure and user-friendly applications
— allowing unbiased bidirectional information flows
— fostering the transmission of benefits to the consumer

Technology

» Creation of legal frameworks concerning e-health
— definition of legality of video consultation
— definition of privacy policies in order to protect patient data
— definition of responsibilities in the process
* Develop funding initiatives and support mechanisms to
foster services deployment

Policy/regulation

* ldentification of benefits for the stakeholders involved
— improved service for citizens (e.g. faster process)
* Identification of technology upsides for technicians...
— doctors to be determinant for the adoption of the solution
... while highlighting attractiveness for citizens
— with defined cost/benefits for everyone

Adoption

Source: BCG experience
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eTechnoIogy standardization will be key for the
deployment of transport/e-work solutions

Area Stakeholders Key challenges and takeaways

» Standardization of technological solutions

— decreasing costs related with the installation
Technology — increasing reliability of the solution
» Development of secure applications

— with user friendly interfaces

— allowing to limit failures and negative first impressions

* Revision of urban financing schemes
— increasing benefits for cities adopting TDM schemes
Policy/regulation [ * Realignment of urban investments policy
— focusing public transports rather than car infrastructures...
— ... and also the development of work centres outside urban
areas to avoid excesses in urban congestion

» Definition of clear investment profile
— assessing interest from employees in TDM or e-work
Adoption solutions and defining business-plans
» Definition of first cities to adopt congestion schemes
— considering logistics readiness to ensure a smooth
transition and avoid first negative perceptions

Note: TDM — Transport Demand Management
Source: BCG experience
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eGovernment key at different levels for the
adoption of public administration virtualization

Area Stakeholders Key challenges and takeaways

* Development of user friendly solutions in order to
dematerialize different public services
— focusing senior people, with increased interface
Technology ::::::::::::::::::::::::::::::::::::::/ requirements and training needs
» Definition of business partnerships between
telecommunication operators and industry providers
— developing strong solutions that fit public needs

5
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_____________________________________

_____________________________________

* From the government perspective, virtualization of
services would require development of safety procedures

_____________________________________ / — in order to keep information integrity

™ * From regulator’s perspective, information contents to be

transferred require development of adequate privacy

policies

®
Q
<
@
=
>
3
@
=)
—

Policy/regulation

2Y
®
«Q
c
2
o
=

_____________________________________

* Solely element that can decide the adoption of advanced
NGN services for the complete virtualization of services
: — allowing for the significant reduction of costs
Government .« Definition of detailed business-plan would be required for

Adoption

the detailed assessment of savings
— and potential deployment stages concerning services not
J yet virtualized and their specific impacts

-

Source: BCG experience
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eStakehoIders key to set in place
Justice & Security initiatives

Area Stakeholders Key challenges and takeaways

« Definition of value-added solutions
— detailing required technological features
Technology ) * Development of secure and user-friendly applications
’ — considering specificities of contents to be
shared/transferred

S — -

S~

* Virtualization of services’ key challenge is the
development of safety procedures in order to maintain
credibility of the different services

— with special focus on those requiring the use of identity

S m

Policy/regulation

» Definition of detailed business-plan would be required for
the detailed assessment of savings
— identifying priority areas for the investment
Identification of training requirements
— considering enrolled agents (e.g. judges, lawyers, etc..)
and their specific job needs

Adoption . S

Source: BCG experience
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Agenda

Megatrends shaping society worldwide and Portuguese context
NGN status point

Priority areas for the development of NGN enabled services
« Methodology
e Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
« Quantification of NGNs impacts

Life as it is and ... life as you deserve it to be
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Agenda - Quantification of impact of NGNs on the Portuguese
economy and society

NGN service
deployment in Portugal with welfare
increase and ~1,8% GDP impact

1. Impacts from this service to be felt also in Security area
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Three major areas defining socio-economic impact

Economic
Impact
(Direct and indirect?!)

NGN

Socio-
economic
impact

1. analytical focus on Direct impact estimation. Indirect impact calculated using standard multipliers
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt Tae Boston ConsurTinGg GRoOuUP a APDC
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@ Economic impact of NGNs will be ~€3B (~1,8% of GDP)

Further economic growth can be promoted if a differential in NGN development is achieved

Impact of NGNs in the Portuguese economy

€B
o
5,0
I I
4- I I
I I
I I
I I
I I
2 -
2,0
[ indirect
I Direct
0 T 1
One shot investment Ecosystem impact Enhanced competitive positioning
One-off impact Recurring impact
Short term Time Long term

Source: ICT as an economic enabler; APRITEL; BCG analysis
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Deployment of NGN services across key areas could go
up to €3,0B for the Portuguese economy...

NGN recurring impact across key areas
NGNs impact (€M)

3.000 -
ICT enabling effect as \
2.500 - an economy catalyst
2.000 - e E—
,,,,,,,,,,, =75 98
190
1.500 | 199 |
283
1.000 - 396
500 -
745
O T T T T T T T T
Healthand Transport Securityand Media, Public adm. Education  Tourism Directimpact Spill over Potential
social work and logistics  justice  entertainmen on GDP effects  overall effect
t & culture
Impact on
GDP (%) 0,45 0,24 0,17 0,12 0,11 0,05 0,04 1,17 0,59 1,76

Source: Expert interviews; BCG analysis
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Report analysis focused on the NGN
direct impact in Portugal

Infrastructure
investment

Short-term focused,
economic and employment
stimulus mainly due to fibre
network deployment

— 1

Based on the investment
plans already announced by
the operators and the
conditions created by policy
makers
* MEI prediction of total
investment & job creation
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Direct and induced
iImpacts

Economic and social impact
directly derived from new
services based on the mean
time NGN deployed
infrastructure

* Permanent nature of impact

— L

Depends on mobilization and
momentum creation on the
ecosystem behind each of
the provided services
* High-quality services
 Legislative and
deontological reforms

\

N Focus of the analysis ’

— e o o o = o o o = =
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Disruptive impact

Multiplying effect on the
economy resulting from
economic spill-over and
relative advantages gained
vs. other countries

* Export clusters

* FDI

° ...

Relies on the speed and
guality of execution of the
other two levers
* Multiplier range identified in
secondary research used
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Relative leadership and entrepreneurial environment increase

the probability of disruptive growth...

4 )

* Achieve a leadership position vs. other
regions

— (Differentially) Faster infrastructure
deployment

— Grow IT inclusion through specialized
education and global reach of network
and services

— Educational system to create specialists
and also elderly capable to use ITC

» Create conditions for new business
models fostering the development of
innovative value added services even by
small enterprises and entrepreneurs

— Open standards, APIs and enabling
services

— Reward investment but foster
entrepreneurship

\_ J

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

/- Implementation of services allowing \

productivity increase and also new
disruptive sources of income
— New and unforeseeable business models
=» Promoting life-changing shifts with
completely new consumption patterns

» Definition of new exportable "products”/
services due to knowledge leadership and
increased data transfer capability

* From textile to specialist services at a
distance (e.g. Cardiology consultation to
a patient in Beirut)

— Export of vertical solutions developed in
Portugal due to the leading edge
ecosystem and infrastructure

* Increasing the ability to attract foreign
direct investment due to a suitable ITC
environment and gained competitive
advantage

— Better connectivity

— Specialized knowledge j
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The new business models must remunerate infrastructure
Investment but foster entrepreneurship

Investment Foster

remuneration entrepreneurship

Ensure that operators ... But leave space and
and investors in create conditions in
Infrastructure capture the ecosystem for new
sufficient upside to and disruptive

recoup their business models and
Investment... to reward creativity

and innovation
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... Even if breakthroughs are not predictable

%
140
127
120 - A
100 -
80 -
60 -
40 -
20 -
8
ol I |
Highest estimate of 2006 GSM penetration among the Real penetration of mobile service in 2006

bidders in 1991

How big will the NGN breakthrough be?
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What we need to get there?

Five key concepts behind disruptive Web 2.0 services

Servicing of niche micro-
markets with cumulative size
bigger than those of major
market based on declining
transaction costs

Value in the
long tail

Communications and

Visible

interactions

third parties

.

transactions can be viewed by

A D
Users and other small
SV EIahlel independent players have new
periphery access to powerful tools, wide
audiences and markets
J J
\
The aggregated knowledge
The wisdom that emerges from
of crowds decentralized choices and
judgments
/
N © N
Loose Design architecture enabling
Modularity/ efficient, low-cost
Open recombination of data, parts,
architecture applications, or individuals
/ - /
TrE Boston CONSULTING GROUP @@ APDC 85
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Backup

Amazon.com capitalizes on the “long tail” with its
extensive and rare inventory

Children's Books

Cooking, Food & Wine Bibhophile
Higimry

Literature & Fiction
Mademn Firsl Editbans
Raligion & Spirituality
Wiew Al Calggarnas

Modern First Editions

Modern first editions are
highly collectible, less
expensive than older
books, and make great
gifts. Shop &mazon.com
to beqgin or add to your
first editions collection,

» Shop for a modern
first edition

[ _@TARE BOOKS

Browee Rare Books Turn Your Rare or Used [

Arls, Architecture & Sell at Amazon.com in the Amazo
Fholography Amaron Marketplaos, you can sel
Biographies & Memolrs produck. 2mazon gShops ard A

$hare of Amazon Sales Above Rank 100,000

Weekly Sales

)

=

h

=

fad

I

Over half of Amazon’s sales
come from the “long tail”?
— 57% of book sales from
products not available in
offline retail stores?

200 400 60 800

1004} 1.200

1 400 1600 1800 2,000

Rank {in thousands)

1. Hoovers 2. “The Long Tail,” by Chris Anderson, Wired Magazine, Issue 12.10 October 2004; Byrnjolfsson, Hu, and Smith, Management Science (2003)
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Backup

Threadless harnesses the creative and predictive abilities of
Its users to generate a powerful lightweight business

el SHOP (PARTICIPATE

. e = .» Soore Designs 'IILII:T BLL G
&1 HOLIDAY SALE! TP~ skt Tdens  pHOTOS 5 FORITM

ITAVIS T sk b s (s |!|"-|p'|-ll.r|_'.-'\l F ol ba, Tuas e
e mhern.ulJa BETY B4 2005, oy soared Efll:u'v-l_:-m.:l Vi am
gverags soore ol 1 e

Community users
vote on top designs,
deciding what is
produced

el s £ i
M, My SEhirsy
s creen v

Check oot all my winneral

My gallery photos

;3
L

Users upload _
photos in t-shirts for &
credit towards next §
purchase

Inatructions Ceeclines Reason

Diowidoad Illr' [--]|.|.'| l].itl‘.‘--

CIF SSERIPT B P Ra.

m'ﬂc:ﬂl":li Fhotoshon CPEDY Temp

B Drecnadond Finab (FLAD Temaslate :

¥our EWT must bo set to 3o fpsand contain a flled
backgpround object

Create vour design

Your design wall be scored

Users submit
designs online,
acting as design
team

Gross margin of $250,000 per employee (total 20
employees)?!

1. “Financial Express: The Kindness of Strangers” Financial Express. 17 March 2007
Source: “2.0 Manufacturers focusing on outsourcing”, The Korea Herald, May 2007
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Backup

Wikipedia draws upon the wisdom of crowds to provide a

free, extensive and highly accurate encyclopedia

WIKIPEDIA

©

English Deutsch WIKIMEDIA
The Free Encyciopedia Die frele Enzykiopadie FOUNDATICN
2 020 000+ articles G4 000+ Artikel
Frangais Polski Wikipedia is a 501(c)(3)
Lencyclopedie lbre Wolna encyldopedia not-for-profit organization
561 000+ aricles 427 000+ haset that runs on donations
B&5E Nederlands
) -EREs Qassuiaauariaten
416 000+ i3 Today's featured article
ltaliano Hannah Primrose, Countess of R
Lenciclopedia Iibera de Rothschild and his wife Juliana,
991 000+ wasi 1874 she became the richest woma
Espariol Rosebery, ¥« wanted to stroke that story-telling nature in all
La enciclopedia libre Den fria most celebrl ¢ s | wanted people who wouldn’t normally
280 000+ adiculos charm. Wit, | 5 uthor to find it comfortable authoring, so that
almm, ¢!l there stood a chance of us discovering the
LT structure of what they had to say.”
fartune coul

— Ward Cunningham, Wiki inventor

Out of 42 science entries, Wikipedia had the same number

of serious errors (four) as Encylopedia Britannica

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt
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Draft — For discussion only

Backup

eBay provides the platform for a worldwide, online auction
based on its users reputational capital

N o a(n0
d] B A

Sign in or register

Categories ¥ | Motors

40 Back to list of iterns

Express

LOMO-Compact - LC-A camera - GOOD

Stores

Listed in category: Carmeras & Photo > Filon Cameras > 35mnm Point & S Saller

Wiew larger picture

Seller of this item? Sign in for your status

Meet the seller
grizzly3ibear (5925 7 )
Feedback: 99.4% Positive

since Mew-14-01 in Czech Republic
[aalunl=Til

Iermber:
R f

Agk seller 3 guestion
F avar Il

View seller’s other items

Buy safely

Starting bid: US $125.00 Place Bid = 1. Check the seller's reputation

Score

22dl o User ratings and reviews allow
_ . buyers and sellers to see the
sayttor i Us $12000 (ETIINESS et

trustworthiness of each party
— reducing transaction risk

End time: Sep-25.07 08:07:11 PDT (6 days 23 hours) EASIg et B2 EeriLi ]

Us $18.50
Standard Flat Rate Shipping Service

Senvice to United States

Shipping costs:

(more services)
Ships to: Wiorldwide
[tem location: Europe, Kiev, Ukraine

Source: Hoovers; Evans, Philip. “The Python in the Garden.” BCG, 2007
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Backup

. D.raft—Fordiscussion only .
Truliais a “mash-up”: new service created from

the easy combination of others’ data and applications

’ real estate search Users type in _
search terms ghhorhnad: Midtown (see our Midtown real estate guide)
Find homes for sale I, |I ol w) ‘;
Ol L Z00oM: (] O] § Z [ wew:
g W Wik, MBI, "Rk imhaiie, LA 1 2] |@ | l::I_'JI I |
Prsie range Tigee Bedpoms  Batesmms S 5 &_’ (&) ‘ I /4
o PR S PSSR ENRE ) b | 5 ) |
850 Piedmont Avenue NE #1409, Atlanta, GA 30308 T ' = ; 3
|
$259,500 $258,500 £
/Ibr‘lba 1br1ba ﬂ.:
Apartment/CondoTownhouse AptCondo/Twnhs [ ]
More details. |
From: Help-1-Sell Real Estate | II
Status: For Sale . == 't
: — — |
eshed <12 lus ago View more photos at il I,. —= Help'“'seu I, |
Trulia dlSplays DV STYLE & CLASS THIS COMDO 1S Hedpe 1) Sel o NE AL || g Help-U-Sell Real Estate h St IJIE
Wil KING DISTANCE TO PIEDMONT PARE, w| — = L.T
search results USEUM & RESTAURANTS. IT FEATURES HelpUsell = @ | 4
EN FLR PLAM WY HIGH CEILINGS, @ .ﬁ | & i .n;l'
HARDWODDS, COLUMNS, CROWN MOLDING, AN ; = - =
HIGH END KITCHEN Wi STAINLESS STEEL 5 IS =
APPLS, GRANITE COUNTERS & CHERRY e
CABINETS. ALSC OFFERS 2 GARAGE SPACES.
Google Maps provides
Find out mare at Help.U.Sell Real Estate . .
maps showing the location
of the available listings

At very low cost, API's place in the hands of entrepreneurs the means to create

value through the near-infinite power of recombination

Source: Trulia Real Estate Search. “Case Study: Highlighting Broker Successes with Trulia.” 2007 http://images.trulia.com/resources/Trulia Highlighting_Broker_Successes_Case_Study.pdf

Philip. “The Kindness of Strangers.” BCG, 2006
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e Draft — For discussion only

Apple store! run rate reached 1M$ /day, 1 month after its launch

Applications available grew from 5002 to 3 0002 application in 3 months time

Fichier Edition Contréles Présentation Store Awancé  Aids iTunes (= (&) (x]
r
. = | = | | Q

BIBLIOTHEQUE > ][ & > appstore Quistiv une session
Jd Musique . r
) Podcasts © | iiuceEion —r IERCCOING —
[%) 2eux iPod Musique Genres.__ 8 Explorer
) Radio Séries TV - Recherche avancée

Clips vidéo e b_l Votre compte
|| Lres audio RF09, T e Offrir aec iTunes
" Eitunesstore Real Foothall 2009 Star Trigen Labyrinth Lite Edition Trailguru -

e Podcasts s r s 5= R Utiliser un code

¥ LISTES DE LECTURE iTunes U Support
(S Mix de soirée Courts métrages Pixar i Mes alertes
81 90% Music JeuxiPod % s %?9‘ wocdle Compléter Malbum
[ o it s | Avpstore G0 ‘ ]

— Big Bang Board Games The Tag Show Lonely Planet Guide... wurdle - - . .
[ My Top Rated n Jeux Divertissement Voyages Jent m Ranking of paid
[ Recently Added [ESTECOAS — | / . R
[8) Recently Played Actualités 'y = — applications
[ Top 25 Mast Played (LGSR f} g, - LA ﬁ
Feesm o o e STYLE.COM - Instapaper
) o | —

Enseignement

Read Later WallPaperSearch

Finance Divertissement
Forme et santé S apmerire ) | 2. Lighter
Uilties
Jeux : = m :
Livres numériques Jor Bor iARIES iPod touch 3. tssence
[ Mise a jour 2.1 du logiciel Uilties
Méts
°° 4. Dimensions
Musique s
New releases ¢—tuson 5. My Faotbal
Photograr Sports
Productivité £. Dictaphone
Références Business
Réseaux sociaux . 7. PocketGutor
3 ay isic
Sports ;
i '9/’,‘ @ hﬂr m 8. Crash Bandicoot Hitro Kart 30
: i Games
o )
Utilitaires Favorater PocketGuitar Polarshot (Polaroid-... . Enregistreur 9. Texas Hold'em
Vayages o Uiitaires Musioue Photographiz Economic e ertreprise e
) N allRadio
—\ o A
= -
" o q 5 by .
OQuestions et réponses L}j b L —Y Rankin g of free
e Liveradio BiiBall 3D Hanoi Blue Skies
Wusicue e Jewnx Jews

[ Elément sélectionné

‘W applications

Vegas Pool Sharks Lite

Jeux
b / ‘i 2. Lightsaber Unleashed
Recommended ) B Evtetariment
X L& B e 3. PanameTraffic
Chopper midomi Digital Clock Picoli Ltilties
b y u 5 e rS C Jslix Musicue Utiltaires Photographis
] 4. eBay Mobile
Ay Lifestyle
. ¥ inch 5. Drummer
- S — [ . Liveradio
Rotary Dialer TanZen . Mocha VHC Lite Units Music | &
Utiitaires Jeux Economis et entreprise Uiitaires

Developers earn 80% of their applications sale income
stimulating offer growth

gl. App Store: online store for iPhone applications 2. Mostly free 3. Of which 600 free
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Three basic revenue models for Web 2.0 sites/services

Companies may employ multiple models
e Commerce

Compan Advertisin Subscription Pay-per-use Transaction Free
y y
Display ads Fees to “rent” media Sales of media content  Offers some free content
content
craicslist Fees for job listings 99% of category
arilire Trmunity pOStingS are free
Em Google AdSense and
banner ads
ﬂ ?"if ~5%% commission on
: auctions
- Sponsored search
flickr results, placements
T SRR A $25/yr pro acct for $50-100 seeker 20-50% award
g premium services membership fee commission
Linux Sales of associated Goodwill, brand-building
¥ hardware / SW
Google AdSense and
ﬁmysPace'com' search box, banner ads
Ol Monthly fees to rent Fee for converting US General membership is
e ‘real estate’ dollar to Linden dollar free
Ty Fees for outbound calls
R (SkypeOut)
thanod fsns Sales of T-shirts: 35%
';_-,,'&.35-'- GM

What will be the revenue models of the future?

Source: Company websites, press search, BCG analysis
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eDirec:t Impact in the range of top down analysis from
comparable international studies

Overview of NGN impacts across different countries

NGNs impact on GDP (%)
3 -

Only considers
direct impact

2,0%

— 410
[] Maximum
I Minimum
Australia Malaysia United Kingdom Portugal
AN -/

—

N J
Y
International top-down BCG bottom-up

Source: 2008 Global Digital Economy; Study on the Economic Impact of MSC Malaysia; Nesta "Getting up to speed: making super-fast broadband a reality"; European Commission — MICUS
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Induced effect multiplier in arange of 1,4-1,6
1,5 multiplier to the direct NGN effect considered in the report

ICT Multiplier 2006 (Demand * Supply)

1,6 - Adroit
--------------------------------------------------------------------------------------------------------------------------- economics
1,5
1,58
1,5 -
= do15
1,4
1,3 -
1,2 -
1,1 -
1,0 -

France Germany us Finland Sweden  Denmark Italy Spain Austria  Netherlands UK Belgium

Source: OECD WIIPS Study; ICT as an Economic Enabler — Evaluation; BCG analysis
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e...in one of three waves dependent of their technological

Draft — For discussion only

ereadines.s and social fit

—
>
&
°
o

regulation

Acceptance

o
)
5
9
=
)
=
&2
'_
Q

R

’ |

Automatic car
driving

Virtual
surgery

I
1 Holographic TV

' Parental virtual Documentation
Augmented presence DB
reality Enhanced
\ Transportation Chats
\\ Dem. Mgt
Virtual touring N Public services
support N Home virtualization
. monitoring
A
\ .
N Virtual

Live TV classrooms In court/

Virtual shopping T~ - precinct VCF
~ -
S o PT experience . S~ o
~ Interfactlve ek -~
~ o advertisement
-~
~
~ Network
- nﬁ?ﬁnf]t?r: Emergency call schools
O _ upgrade
— — - -

VCF
consultation

Security street
monitoring

Criminal
information hub

Enhanced
services

Corporate
tourism enabler

Clinical
history DB

==
=
R

1st wave
~€900M

2nd wave
~E700M

3rd wave
~€300M

Source: BCG analysis
258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Interoperability Connectivity

Iogiical readiness +

Quantified initiatives

Not quantified initiatives
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Draft — For discussion only

e€O,7B can result from priority services

ein Healthcare

Health & Social work

Cost drivers

Revenue drivers

Economic impact

Key impacts
Remote * Reduction in health centres occupation (beds)
vital signs * Reduction in the number of consultations
monitoring » Creation of new remote assistance services

e Reduction in waiting times
» Faster consultation duration
¢ Increased medical revenues

Videoconference
consultation

Clinical . .
» Faster diagnosis process

* Reduction of redundant costs

history
database

Emergency * Reduction in unnecessary emergency dislocations
call upgrade * Increased first care services

Source: Direccgdo Geral de Saude; Administragdo Central do Sistema de Salude; BCG analysis
TaE Boston ConsuLTING GROUP @

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

Savings potential from
identified potential in
the US market

5% reduction related
to decrease of extra
hours paid to
physicians

2% reduction related
to the elimination of
redundant
exams/costs

11% reduction related
to urgencies other
than accidents or
disease

=APDC

xx%

Penetration of remote
assistance services
among elderly people

Weight on Portuguese GDP

€348 M

€120M

€130 M

€147 M

€745M

0,45%
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e Draft — For discussion only . . .
€0,7B can result from priority services

eilﬂ Healthcare

Calculation methodology Impact
~ USremote potential Potential as a share of GDP
° Us$20B 0,14%
US GDP Portugng%sg GDP
US$ 14,265 B
Remote e— €348M
vital signs R . _
monitoring Senior citizens | 0 Citizens penetration
1.571.715 0,8% 12,731
— Willingness/cost
Expected elder care robot ! * 750€/month

penetration in USA !

Physicians salaries
1.500M€

Videoconference 2.400M€ — 50y — > €120 M
consultation Nurses salaries
900ME€
SPA
3.265M€
Clinical .
. ARS Third part costs
history ~°— 20 > €130 M
database 2.950M€ 6.500M€
Hospitais SPA
285M€
Total emergencies B 0 Avoided emergencies
12.127.556 11% —~ 1.334.031
Emergency ;' """""""""""""""""" | // €147M
call upgrade 'Share of unnecessary emergencies ’
! (other than disease) | 110€/consultation

_________________________________

|:| Cost reduction / increased productivity

Source: Direccgdo Geral de Saude; Administragdo Central do Sistema de Salude; BCG analysis New services
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e Draft — For discussion only

e(=ZO,ZB can result from ARPU increase in
Media, Entertainment & Culture

Key impacts Cost drivers Revenue drivers Economic impact
. * ARPU (€/user/month)
* Increase in ARPU per user _ additional £199M
Sl Eineed . Extra—gerwcg c_ieployment and surcharge ~10€/user/month
— Timeshifting

Services

— Multiscreening
— Special application

€199M

0,12%

x% Weight on Portuguese GDP

Source: ANACOM; BCG analysis
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e Draft — For discussion only

e(=IO,ZB can result from ARPU increase In
Media, Entertainment & Culture

Media, Ent. & Culture

Calculation methodology

Impact

Current optical fibre clients 2015 optical fibre clients

Enhanced 360,6k 1.7M

services

ARPU increase
10€/user/month

Source: ANACOM; BCG analysis
258029-01-APDC_[nnovation_Master-07Jun09-LIS.ppt THE BosToN CoNsULTING GROUP ’= APDC

New services

€199M

|:| Cost reduction / increased productivity
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e Draft — For discussion only

e€O,BB potential in Mobility related to
dematerialization and intermodality management

Key impacts Cost drivers Revenue drivers Economic impact
« Decrease in the number of dislocations and * E-work penetration €249M
transportation cost rate o
+ Enhanced productivity of workers — 40% as identified
by EU study
* Increase use of public transports due to a quality of « Reduction of total * Public transport use £147M
Transportation service improvement distance travelled increase
Demand » Decrease in CO2 emission — 4% reduction as
Management identified by VTPI

€396M

0,24%

x% Weight on Portuguese GDP

Source: European Union; Victoria Transport Police Institute; BCG analysis
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e Draft — For discussion only

e€O,BB potential in Mobility related to
dematerialization and intermodality management

Calculation methodology Impact

Urban travels

44; 18.432.000.000km Energy costs -
0
}_> Professional travels 61/100km, 1€/
40% 8.159.826.045km Emissions costs ]
_____________ 0
" asidentified | -~ L, Potential reduction 150g/km, 20€t e_ £249M
1,5px/car  Avoided hours Hour value |
50km/h ~100k ~0,4€/h
Distances travelled
______________ 48.000.0(|)0.000km Energy costs |
_ " as identified | - 4% 61/100km, 1€/l
Transportation ! by VTPI ! —
Demand A - v Emissions costs
Management Distances avoided 150g/km, 20€/t 3_ £147M
1.920.000.000km
1,5px/car  Avoided hours Hour value |

50km/h ~100k ~0,4€/h

|:| Cost reduction / increased productivity
New services

1. Lisboa — O Desafio da Mobilidade
Source: European Union; Victoria Transport Police Institute; BCG analysis
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e Draft — For discussion only

e€O,ZB can result from e-Government
services in Public Administration

Key impacts Cost drivers Revenue drivers Economic impact

* Reduction of costs related with the dematerialization/ * Administrative SG&A

i - - €190M
SZ:J b!gs simplification of processes overaII_ lIJEf2€74 4B
it 6\6! ation * Increase of efficiency due to shorter waiting times pmggg? 0 T 9%
virttatizatl » Higher perceived quality of service R per capita
€190M
0,11%

x% Weight on Portuguese GDP

Source: European Commission - MICUS; Eurostat; BCG analysis
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e Draft — For discussion only

e€O,ZB can result from e-Government
services in Public Administration

Calculation methodology Impact

UE-27 BB potential Portuguese BB potential

: ~ 15% »
Public 44.000.000.000€ ’ 676.957.484€
services / €190M
a a a . . 1 ,’ a
virtualization Portuguese digital level ; Portuguese potential
72% ' 28%

Weight of the Portuguese
GDP in the UE-27

__________________________

|:| Cost reduction / increased productivity
New services

1. Current availability of online public services
Source: European Commission - MICUS; Eurostat; BCG analysis
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e Draft — For discussion only

€0,3B can result from NGN use in

eJustice & Security

Key impacts Cost drivers Revenue drivers Economic impact

e Time spent dislocations

: v « Increased police force and prison guards productivity for court hearings €27M
n (_:otu\r/ CF due to reduced time spent on court and dislocation — 66% reduction of
precin - More police force time on the streets police time
— 100% of prison
guard time
_ « Reduction of street criminality * Total goods stolen
Interactive - Faster reaction in crime events decrease €108 - 180M
SEMIMBARIERE - Optimized police force deployment — 30% to 50%
monitoring reduction

Faster judicial process time

Decrease in budgeted

~ Criminal Decrease in paper use (only required electronic copy in justice expenses S
information current citius based processes) — 25% reduction in
hub e Less storage space line whit citius use

discount

* Extraincome to
service providers €49 M
— Subscription and
monthly fees

* New service providing
Home - Criminality decrease and increased safety awareness
monitoring e Possibility to provide additional remote services

. €283 M
x% Weight on GDP

0,17%

Source: Ministério da Justica; Press search; Interviews; Hartford police department trial; European judicial systems, Efficiency and quality of justice; BCG analysis
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e€O,BB can result from NGN use in

eJustice & Security

Justice & Security

Calculation methodology Impact
& 1 (2T ?esflon per 66% —» 2 hr reduction e E Average dislocation E
police ! elapsed time |
€8 per hour salary —a ____________________
. . €39 M —
2 police per session
In court/ 433 k criminal 3 sessions "7 Averagenumberof |
precint VCF Biooioees | sessions that police |
1 wit lled |
. _witnesses are enroried | €40 M
48 k prison guard 100% > 48 k dislocations
dislocations reduction
€8 per hour salary 9» €1 M —
3 hr time consumption
. €359 M of stolen
Interactive e goods in commerce
security street | Foreseen impact of street | ~----- €179 M
monitoring . monitoring on criminality ! 50%
o €769 M of budgeted €51 M of judicial €13 M
~ Criminal expenses? expenses
information [ o :
hub 7% of budget allocated to 25% of citius discount
judicial exp to lawyers
A Epites] s ereis 440 k potential clients €49 M

----------------------- - 1.7M

Home Penetration expected | ---___

monitoring

according to US study

26% of penetration

€111 first year fees3

Cost reduction / increased productivity
New services

1. Assuming 1 hour per session, 1 hour of delay and 1 hour in dislocations 2.Not including other institutions belonging to the Ministry of justice 3. Surewest first yearly charges
Source: Ministério da Justica; Press search; Interviews; Hartford police department trial; European judicial systems, Efficiency and quality of justice; BCG analysis
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e Draft — For discussion only

e€O,1B potential in Education related
with virtualization

Key impacts Cost drivers Revenue drivers Economic impact
» Decrease on education costs e Fees/student (€) * Fees/student (€)
. * Increase in students performance — 10% reduction like — 10% reduction like €29M
Documentation - - o o

» Possibility to create additional revenue sources through other similar other similar

database : - ; :

service providing trends (e.g. media trends (e.g. media
impact on paper) impact on paper)

 Increased participation of parents in children education - PIB/Capita/hour (€)

Parental — value created €2M
virtual presence through avoided
dislocations
* Increased participation of students in specific situations e South Korean
, — Disease, disability ... benchmarking €44M
Virtual - . . . .
S EEETE TS » Possibility to create new services dedicated to high- — share on virtual
quality classes providing classrooms
among students
€75M
0,05%

x% Weight on Portuguese GDP

Source: Press search; INE; IMF; Megastudy web site; BCG analysis
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e(=:O,1B potential in Education related
with virtualization

Calculation methodology Impact
150 €/per student 10% €135 €/per student
: costs in material 0 costs in material
Documentation /) £20 M
database Fo-----o-oo---oo- mommoommommmemmmoeoo
" Average penetration rate of multimedia | * 1.9 M students
| VS.paper support in a 5-year term |
€ 0,4 GDP/Capita/hour
Parental 3 meeting per year €M
virtual presence 1.5 M students
2 parents per student
ittt © .-~ 0,03% of Korean GDP
Virtual . Megastudy | €44 M
classrooms : revenues on |
' Korean GDP | Slels 5

Portuguese GDP

__________________

|:| Cost reduction / increased productivity

New services

Source: Press search; INE; IMF; Megastudy web site; BCG analysis
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Education impact depends on NGN content demand
Quality of media provided and state support are key non-quantified value levers

Bottom-up analysis allowed for ... Nevertheless additional growth
incremental impacts quantification... can be expected
€M * NGN stimulates appealing multimedia
200 - content development that can boost

education expenditure
— Information to be provided in a fun and

150 | engaging way...

— ...Kids will proactively search for knowledge
due to a new and fun learning experience
beyond the classroom...

— ...Teachers can complement their teaching
capabilities with a wide of data

100 -

50 - . . . .
* New educational paradigm can arise if

content quality is suited for the crowd and
its use stimulated
— Teachers should be proactively engaged

Parental Virtual Documentation Virtual Total . .
Presence Database Classrooms with content prowders So to better

understand educational needs...

— ...Use of new materials to be promoted and
supported by Educational entities

Source: BCG analysis
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e . Draft—Fo.rdiscussion only. . .
eTourlsm with small impact mainly driven

by corporate enablers

Key impacts Cost drivers Revenue drivers Economic impact

» Congresses (#)
— 28% increase €43M
representing a
switch from 15™ to
10t position in
congresses rank

* Increased number of congresses in Portugal
Corporate » Additional revenues per corporate tourist
tourism
enabler

e Increased knowledge in Portuguese culture and * Increased revenues
landmarks per tourist €15M
Augmented . Possmlllt_y to deve_lop new attract;v_e services _ con_s!dermg 1
reality — Various media content providing additional
resource visited
(~5€)

€58M

0,04%

x% Weight on Portuguese GDP

Note: Preliminary estimates to be discussed with sector experts
Source: Turismo de Portugal; Associagédo de Turismo de Lisboa; Press Search
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e . Draft—Fo.rdiscussion only. . .
Tourism with small impact mainly driven

eby corporate enablers

Calculation methodology Impact

___________________________ Congresses > 100, < 300
Capturing congresses with 1+ -_ 227 congresses
100<participants<300?! N

1x

Corporate Portuguese congresses? Congresses > 300
tourism 177 congresses 227 congresses

enabler | .
E Growth required to match ' - 1,291 €/participant Q

top 10 (Netherlands)

500/170 average
participants

Total tourists Adherent tourists

—_ (0) — >
12M 25%X 3M
________________________________ . €15M
Estimated share of tourists that | -~ Increased value/ tourist

Augmented E .
gr]eality __would visit another resource | SE BTk

|:| Cost reduction / increased productivity

New services

1. Distribution of cost dimension from Turismo de Portugal 2. International Congress & Convention Association, congresses with a minimum attendance of 300 participants
Note: Preliminary estimates to be discussed with sector experts
Source: Turismo de Portugal; Associacédo de Turismo de Lisboa; Press Search
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Tourism impact to be driven through new service offer
Right choice of services to be deployed in terms of penetration are a key lever!

Bottom-up analysis allowed for ... but additional services deployment
incremental impacts quantification... can foster further growth
€M * Tourism sector studies estimate an up to
200 - 10%!* increase in revenues mainly due to ICT

deployment in Hotel infrastructures
— NGN can become a short-term enabler of
150 4 this detected potential and enhance it even
further...
— ...Higher bandwidth allows for higher quality
information to be transferred on a shorter-
time base

* NGN based new services to be deployed still
under definition or development and their
impact still to be quantified

— New value added leisure activities boost the
total expenditure per tourist in their stay...

Corporate Augmented Virtual Portugal Total . .
Tourism Enabler  reality Experience — ...Due to the size of the sector, an increase

of € 1 per tourist increases total expenditure
by up to €15 M
=»Which will be the leading services?

1. Turismo de Portugal
Source: Expert interviews; BCG analysis
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eNGNS will highlight ICT enabling potential for emissions
reduction identified in previous Smart 2020 report

SMART Pumf_al 2020: Reducing
Emissions and Increasing Energy
Efficiency through ICT

SMART 2020

National Report
Portugal

$8arnc @[z BE

Source: Smart 2020

Initiatives with higher NGN enabling
effect account for 1,4 MtonCO.,e
(~12% of total reduction)

ICT Involvement potential

High

Medium

Low
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1st Priority initiatives
Direct ICT ‘ Dematerialization

‘ Pay-as-you-Emit
Congestion management ‘

Pay-as-you-Emit +

Congestion management  Energy Sector

Virtualization
o (@]

Building Efficiency
@ Intermodality Q Freight logistics
o Intermodality O Industry
§ ® cT
O Industry ‘ Driver Training ® Res/Serv
) o . Energy
© Driver Training @ Urban Transportation
O Inter-Urban Transportation
0.0 0.5 1.0 1.5 2.0 25

CO,e Reduction Potential (Mton CO.e)
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eNGN services likely to generate ~13-20k permanent jobs...

Jobs
2%00T-—————————_———————— e —— — — — 25.000 jobs (

Service . ‘\

deployment
* Forecasted ~13-
20k jobs with
medium high
skilled tasks
» Based on service

13.000 jobs K providing j

10000+ Infrastructure \
deployment

* Expected 25k
5000- temporary jobs
mainly with low
skills
Infrastructure deployment » Based on fibre

> < > < > manufacturing/

_ K deployment j
Short-term Mid-term Long-term
Time

20000+ 20.000 jobs

15000+

AO

Source: MOPTC; Economic Policy Institute; BCG analysis
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... Besides different welfare increases

Key social impacts can be grouped along four dimensions

Richer social/professional interactions regardless of distance
Knowledge sharing « Capability to communicate through different media supports...
e ... and share knowledge and past experiences

Higher civic participation and lower social exclusion
» Services with increased geographical and social reach...
e ... from public to private initiative

Social innovation enabler
 Facilitate sharing of common interests and group belonging

Participation

Overall, increased quality of life
« Better structural services such as Education and Health...

Quiality of life « ... increased quality of public services, such as Administrative
services and Public Transports

=> More free time with enhanced entertainment opportunities
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Draft — For discussion only Backup

eSoc:ial effects will be felt across key identified sectors

specialization
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THE BostoN CoONSULTING GROUP

@
88 ApDC

Media,
Areas of Health and Security & Public Mobility & Commerce Entertain. &
impact social work Justice Education admin. Logistics & Retail Tourism Culture
Share of e Share of Share of Quick * Ability to Training Spreading of ¢ Spreading of
professional professional specialized availability reach work sessions on cultural cultural
knowledge knowledge knowledge and access from home specific contents in contents in
Ability to e Share of past Share of to public due to high topics (e.g. different different
Knowl_edge watch distant experiences teaching interest data transfers food) media media
sharing interventions materials in information ¢ Quick
Share of different availability
past media and access
experiences to traffic
L _._._._.._._________information ...
Increased e Easier Increased Increased e Increased job Availability of * Increased
support to participation participation availability of opportunities specific availability of
patients in of all agents of those with services for for disabled stores for cultural
: periphery in judiciary disabilities ... everyone ... people those with contents
Inclusion and locations process ... or living in ... with user- disabilities
participation Increased remote friendly
coverage of locations interfaces...
specialized ...at your
care own home
Reduction of ¢ Time saving Increased Increased * Reduced Richer Increased * Increased
idle times processes tools support for traffic jams ... purchasing knowledge availability of
Reductionin « Increased available for the users, e ..and experience on cultural in-home
hosp stays safety levels students and especially Increased Faster topics media
Service and Increased teachers elder ones leisure/ family ~ process with contents ...
life quality life Better times reduced  ...and also
expectancy answer from costs culture ones
Faster services
contact of
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Agenda

Megatrends shaping society worldwide and Portuguese context

NGN status point

Priority areas for the development of NGN enabled services
« Methodology
e Priority areas

The economic and social impact of NGNs in Portugal
* Priority NGN services analysed
* NGN services deployment enablers
 Quantification of NGNs impacts

Life asitis ... and life as you deserve it to be
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Life as itis... and life as you deserve it to be (I/V)

Tomas, 38, is a lawyer and lives in Lisbon. His wife Sofia, 36, is an accountant originally from a small
town in Serra da Estrela. She moved to Lisbon when she was 18 to pursue Higher Education. Tomas and

Sofia have 2 children, aged 6 and 10.

2009

At 7.30 the alarm rings and Tomas gets up to switch it
off.

Sofia leaves to visit her mother who has fallen ill.
Tomas is worried because the roads are dangerous
and the journey is long.

Furthermore, she must drive back late tonight

as she has only been granted one day off work and
must be back in the office tomorrow morning.

Tomas has no time to have breakfast or read the news
because he has to take the children to school.
Effectively the school is within walking distance, but
the streets are not safe and criminality is on the rise.

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

2020

Tomas wakes up at 7.30. As he switches off his alarm
clock it projects onto his wall: the news, weather, and
traffic information. It also posts a reminder of his
daily meetings, as well as convenient lunch venues.

Also integrated into his home information hub are his
multiple social networking connections with the
status updates and a reminder for the birthday of Rui,
his best friend from university. Ruiis now working in
the Seoul office of a Portuguese Law firm that is
through advanced communications and connectivity
Is able to leverage knowledge still highly
concentrated in Lisbon to advance their international
business.
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Life as itis... and life as you deserve it to be (11/V)

2009

On his way to the children’s school, Tomas notices
the deteriorating status of their neighbourhood: litter
on the streets, deteriorated playgrounds and urban
furniture, and a recent opening bakery that just
closed, like so many independent retailers, unable to
assert themselves against large chains and shopping
malls.

After dropping off his children, Tomas gets caught up
in traffic and is late to work. When he arrives, he is
reminded of his 11.00 meeting, 15.00 court hearing,
and 18.30 parent-teacher meeting for his elder son. He
should also find time to re-schedule the doctor’s
follow-up appointment he missed yesterday.

258029-01-APDC_Innovation_Master-07Jun09-LIS.ppt

2020

The software reminds him that Seoul is 8 hours ahead
of Lisbon and hence Tomas snoozes the alarm until
8pm Seoul time to get Rui at home.

Sofia leaves to visit her mother. Even though the
journey is long and the roads are old, Tomas is not
worried because the e-traffic system displays
accurate traffic information, and communicates with
other cars on the road to avoid accidents. E-work
allows Sofia to spend a few days with her mother.

At 8.15 the children walk over to school. The roads
are safe now that the streets are monitored and the
criminal database is an efficient tool to track down
and counter crime. Tomas can also check that his
children are safe by viewing them in school via the
video monitoring tool. The equipment used for
classroom monitoring is the same that children in
more remote areas use to participation in e-classes, a
system granting the same education as Tomas’
children.
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Life as itis... and life as you deserve it to be (ll1I/V)

2009

At 10.30 Tomas leaves to meet his client in his office.
His meeting isn’t very efficient because much
information on the process is either lacking or
outdated scattered between his own office, the
courthouse and other client premises.

The meeting ends at 13.00 he heads out and finds a
nearby place to have lunch.
At 14.00, Tomas departs to the courthouse.

Unfortunately there has been an accident on the road
and heis caught up in traffic. Tomas is late to the
hearing that cannot start without him. Further delays
are caused by missing witnesses and experts
Consequently, the hearing runs overtime and he must
arrange for a taxi to pick up his children from school.
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2020

The children take an active part in the neighbourhood
life. With their video mobile phones they are the
largest contributors to the neighbourhood portal,
tracking things that need fixing or reporting. What
started as simple “citizen journalism” blog has
evolved into a full neighbourhood portal where new
and traditional businesses showcase their offers,
where issues are reported and sorted by topic and
where people volunteer their time according to their
interests to improve the living of the neighbourhood.
Tomas himself volunteered time to write the charter
of the new association, while Sofia often takes time in
the afternoons leads groups of children from the
school in graffiti cleaning actions (A lot still left from
the first decade of the century). The neighbourhood is
not perfect, but people are engaged and it is
improving.

After breakfast, Tomas puts on his Vital Jacket. An
instant monitoring of his vital signs, followed by a
short virtual consultation with his doctor, exempts
him from wasting time driving to and from the clinic.
The doctor can access his complete medical file
through the medical database.
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Life as itis... and life as you deserve it to be (IV/V)

2009

2020

At 17.00 Tomas heads back to the office. He interrupts
his work at 18.15 to rush to the parent-teacher
meeting. After the meeting, he heads back to the
office to finish off some work before the end of the
day.

Finally at 21.00, Tomas gets home, his children are
already asleep. He prepares a quick dinner and turns
on the television. As he is flipping through channels,
nothing sparks his interest other than an
advertisement for a trip to Turkey.

However it is getting late, he switches off the TV and

goes to sleep, having completely forgotten his best
friend’s birthday.
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At 11.00, Tomas meets with a client. He does not have
to travel to the client’s office; he can talk to him via
high def videoconference with document sharing and
access to the entire process. However, he has been
required to attend the 15.00 court hearing in person.

At noon, Tomas’ mobile reminds him of Rui’s
birthday, and through his centralized agenda, he
places a video call to congratulate him on his
birthday.

At 13.00 the e-traffic system directs him to the
courthouse through the most efficient route. Tomas
has lunch in a nearby restaurant whose food and
pricing suits his preferences, and then walks over to
the courthouse. The hearing starts promptly and is
concluded efficiently, with several witnesses and
experts participating via videocall. An accurate
criminal info hub, as well as reduced legal
bureaucracy makes judicial procedures much faster.

At 16.00 Tomas heads home, where he continues to
work via e-work. The children come home at 17.00,
and at 18.30 Tomas and his wife attend a parent-
teacher meeting via 3-way videoconference.
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Life as it is... and life as you deserve it to be (V/V)

2020

After finishing an enjoyable dinner with his children, played with them for a while and seeing them to bed, Tomas turns
on the television. Whilst flipping through channels, an advertisement for a trip to Turkey sparks his interest. Tomas
initiates a ‘one-click’ 3-way video conference with his wife and a travel agent via interface on his TV screen. The
couple enter virtual Turkey, are enamoured by its beauty, and decide to purchase the travel package.

A midnight, everyone is in bed, the lights dim, and the house goes into power-saving mode.
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