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i Social
® Cuuktstve and quanizstive media

@ Cuantitative

scanning

Cuaitatve: 30 ndepth mervews (San Francsco, Meuco Cly Pans & Stockholm)

Cuantitative: 20 000 caline interviews { 1000country) age 1854 + boasler >2500 online serviews ags 60469
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HALF OF VIEWING TIME
IS TV SERIES & MOVIES

Average number of self seported weekly hours of active TVivideo vieaing
by gender;

® oo @ Mk
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TV SERIES IS THE
NeEW BLACK

45%
of streamed on
demand viewing of
long content is
TV series

oG

The world of series is s0, so huge now,
there’s so many of them. And that's taken

over from normal films from cinema
Anne, 38 years, France

“ Family mavies. More than series, family
movies. funny movies; Sometimes | like fo
mix. start with children movies and then go

on with action movies-and closing with a

funny movie to go to sieep happy.”
~ Veranica, 40 years, Mexico

30 HOURS
per week is the average
weekly active viewing time

Aversges number of selif repocied weekly bours of achive TVAdeo viewng

6,0 h/week

Streamed
on demand
TV Series

Streamed
0 nand TV

programs

o
-~
ol 0
Streamed on 9 O /0
demand movies et T
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SENIORS LOVE THEIR
LIVE NEWS

Average v of el roperied NOums watching e Newa per waslk Dar 308 9roup > 8 ( ) /0

38

higher average viewing
time of live news

27
‘s 22 for 60-69 year olds,
than for millennials
(those aged 16-34)

DASE: Dot sms ¥-00 W DEWRONG # I WG SN e TP
Piann, Cimmy (omacn. b, Ry, M. Fadlagel, Said.

YOUTUBE GROWS
IN IMPORTANCE

oQ

{global self reported trequoncy of vicwing] dishwasher by watching YouTube

Parcontage of consumers watching YouTube with ditferant frequancy My wife fixed our iPad and our
! instruction videos. If a nuclear reactor
an started leaking, she would go to YouTube

and then volunteer to fix it."
- Simon, 44 years. USA

-]
20 g% YU g 0
o O 8 [ 18%
e >3 hoursiday « Alleast dady «Abkeast weekdy - Loss han wookly « Nover Watch how-to ) Watch 3/ e

videos gaming

each week videos
each week
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THE ROLe OF SERVICES VARIES
BETWEEN GENERATIONS

\\

Go-to services

oG

Television is
most important.
And YouTube.”

Play/catch-up

T-VOD | PPV

DVDIB

Coletie, 61 years old,
France

Older generations

suonesouab Jabunoj

Secondary services

DAILY MEDIA HABITS

Parcontage of people watching difforent madia fypes at loast once per
day** (global average of sell reparted frequency of viewing)

B Scheduied near TV B Streamed on demand video ~8 lN 1 O ~8 I N 1 O
@ Recorded linear TV %n;;lrﬁ ;?:ﬂ crlms,_ movies, Teenagers 60-69 year olds
ograms) watch streamed watch scheduled
A, on demagsl TV and linear TV
- video at t once at least once
75% per day per day

50% /

2010 201 2012 2013 2014 2015

Publication date (source)... Source: ....
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REPRESENTING >550 MILLION >
CONSUMERS

\

r'Views
ViV ~

| » Niclas Ekdahl, CEO Viaplay) Jose Raimundo Lima,

Technical and Operations

Kjell Haglund, Chief Editor Executive Director, SBT

DGC & Weird Science

Suzanne Stein, Ass. Prof
OCAD University Toronto &
Foresight Expert 2020 Media
Futures Project

Dante Compagno Neto
Head of TV Business, GVT

. =

Q© Qual: 30 in-home interviews (Sao Paolo, Seoul, Stockholm & New York)
@ Quant: ~15 000 online interviews (1000/country) + booster for age 60-69
(Brazil, Canada, Chile, China, France, Germany, Italy, Mexico, Russia, Spain, South Korea, Sweden, Taiwan, UK, US)

Source: Eficsson ConsumerLab TV & Media 2013 Study
Media 1y ysentat 1 | IS C
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TRADITIONAL TV HABITS

60%
50%
40%
30%
20%
10%

0%

[

Consumer TV/Video Consumption on a more than weekly basis

83%

\

-

Scheduled broadcast TV

DVD/Blu-ray efc.

Pay-per-view

79% 83%
= 31% 30%
—l 27%
;15% C17% — 15%
201 2012 2013

Physical media continues its downward trend, while pay per view
and scheduled broadcast viewing remains fairly stable

BASE: Extended @ markets ggrtoK&Gum% Sweden, Spain, China, Taiwan, Brazil & South Korea), [Showing mece than weekly usage]

13 Study

Source: Ericsson
TV Media 2013 Study, Short Presentation | Commercial in confidence | © Ericsson AB 2013 | 2013-09-09 | Page 5 (20)

ON-DEMAND HABITS

100%

90%

80%

70%
60% -
50%
40% -
30% -
20% -

10% -

0%

|

Consumer TV/Video Consumption on a more than weekly basis

]

—

Streamed on-demand/time
shifted TV & Video incl.
YouTube

Own recorded broadcast

Downloaded Movies &

0 0
o : 62% ﬁea %
47%
e 36% 31%
38% > v
35% S5
2011 2012 2013

Streaming and YouTube viewing grows, while recorded
broadcast TV and downloaded content looses momentum

BASE: Extended 9 markets (US, UK, G . Sweden, Spain, China, Taiwan, Brazi & South Korea) [Showing more than weekly usage]
m:mm&nwam%am ¥ ]
TV Media 2013 Study, Short Presentation | Commercial in confidence | © Ericsson AB 2013 | 2013-09-09 | Page 6 (20)

TV shows
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LATE ADOPTERS CATCH ON.. Z

1(m%Stream on-demand/time shifted TV & Video incl. YouTube, more than weekly

60%
41%
l I I
=2013

16-19 20-24 35-44 65-69

0 I want to demde when to
5 7 /O watch something rather than

following a schedule

“the computer and the internet 0 /
is a natural part of my TV and +24 0
video Consumption habits” increase from 2011 to 2013 amongst late adopters

C) | take Netflix as seriously and [it is] as important to me as
network television and cable television!

Joseph, 56, US

BASE: Extended 8 markets (US, UK, Germany, Sweden, Spain, China, Tawan, Brazd & South Korea), [Showing more than weekly usaps]
Source: ConsumerLab TV & Meda 313 Study

Eficsson
TV Media 2013 Study, Shart Presentation | Commercial in confidence | © Ericsson AB 2013 | 2013-09-09 | Page 7 (20)

\

FROM SUNRISE TO SUNSET.. &

Watch any type of TV & video content at least several times a week ..
i 28%

15%

o 4,@ o &0 o ‘@w o E’
Mw’ M O‘M““ “&Mww& dd@w@&

= MM N

%,ITT

A Traditional linear TV curve
5
< appointment
E Breakfast viewing
‘(g':j_: background TV
z Prime access Emerging TV curve
a background TV, (advanced viewers)
E zapping, and Late night

| impulse viewing iﬂgulse viewing

Morning Noon Afternoon Early evening Evening Night

BASE: All 15 markets
aurce: Eficsson ConsumerLab TV & Media 2013 Study
'\/ Media 2013 Study, Short Presentation | Commercial in confidence | © Ericsson AB 2013 | 2013-08-09 | Page 8 (20)
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MOBILE VIEWING INCREASES

Average hours watching video on each device per week

W\

TV-screen 2013

_ 1§

TV-screen 2012
Desktop computer
2013 ﬂ
Desktop computer .
2012 e
Lagop 2013 = 42% of the respondents
Laptop 2012 o I use the Laptop.
Smartphone or Tablet to
Smariphone 2013 watch TV/Video outside
s the home on a weekly
Smartphone basis
Tablet 2013 @ '
Tablet 2012 -
. = At home
Cbessoren 2013 | i ' = Away from home
Other screen 2012

0 ; : : : o 12 14 16 18 hous
72% use mobile screens for video viewing each week

BASE: Extended 9 markets, [Thoe:monm use respeciive device]
Erficsson

Consume & Media 2013 Study
TV Media 2013 Study, Short F’rn senfation | Commercial in confidence | © Encsson AB 2013 | 2013-09-09 | Page @ (20)

SECOND SCREEN USAGE

| use secondary device (e.g. smartphone, tablet or laptop) while watching TV in order to ...
(Showing at least weekly usage among those who rank a viewing type as very important (7 on a 7-graded scale))

Read email while watching TV/video content

\

75%

Use apps or browse the Intemet to kill time, not related
to the content | am currently watching

Use apps or browse the Intemet to find out more
information about the content | am currently watching

Use social forums at the same time as watching
TVNideo content

Discuss the TV/video content that | am currently

AW
Watch two or more programs, live events or shows at _
the same time

Compete with others watching the same show

27%

T
e

24% uTV Serie Aficionados
®Movie Buffs

Watch the same program or show from two different
camera angles

Interact with the show through voting

Live betting on a sports event at the same time as you
are watching

1

People who value live event and sport viewing are generally much
more active using secondary devices while viewing

BASE: All 15 markets, [Left graph showing weekly or more usage among all consumers. Right graph showing weekly or more usage amongst lose who answered lop 1 on & 7-graded scale: | agree completely”
1o the quastions (from lop to bottom above): “Being able 1o walch ive events other fan spons s very important 1o me®, “Being able to watch live spors is very important 1o me”, "Being able to watch good TV-sedes
is very important lo me” and finally “Being able 1o watch good movies is very imponant 1o me”]

Souwrce: Eficsson ConsumerLab TV & Media 2013 Study
TV Mediz 2013 Study, Short Presentation | Commercial in confidence | © Encsson AB 2013 | 2013-00-00 | Page 10(20)

Publication date (source)... Source: ....
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Key findings

1. The toral installed costs of b pawer ) fogies vanes signficantly by
technology and country. Tha total instaliod costs of stokar boflers was between USD 1 880
and USD 4 260/%W in 2090, while those of circulating fluidsec bed bosers were betwesn
USD 2 170 and USD 4 S00/W. Anaercbic digester power systems had capital casts
betwson USD 2 570 and USD £100/kW. Gasfication technclcgies, inchuding fixed bed
and fluidized bed sol had total nstalied capital costs of between USD 2 140 and
USD 5 200/%W. Co-firing biomass at low-levels in exsting thermal plants typically requires
additional nvestments of USD 200 1o USD 600/k'W. Using landfill gas for power generation
has capital costs of between USD 1920 and usozuwkwnumdoomu
signficantly hagher than for the ok ity-only

TABLE L TYPICAL CAPITAL COSTS AND THE LEVELISED COST OF ELECTRICITY OF SIOMASS POWER TECHNOLOTIES

Invesiment costs LCOE mnge

UEDIRW Ushywivn

Stoker bodar 1350~ 4220 09s-02
Butniing end cyculating fulcisea bollars 21D - 4500 Q-0
Fioo ond Nuktised bad gasifian ZW 5790 nm 024
Stakar OF 1550~ 4 220 .09
Gasitiar CHP 5EID -6 845 an-ps8
Lanalit gos 1907 -2 436 000 -on
Digasters 2574-46104 008-Q8
Cetiirg 140 - 850 0.04-03

2.- and (O&M) costs can make a significant contrioution to the
hmdmo!m(m“)md 1 for 9% and 20% of the

mmemanMMMMMmmmm
for plants with fuel prepar diing and k mFmOﬁMm
range from 2% of installed costs por year 1o % for mast b chnok with k
mmdmwmommmmaﬂgnmhmmmmom
casts, which can be between 10% ang 20% of inital captal costs per year.

35¢cm.bng-um| lies of low-cost, I d feedstocks are cntical 1o the
mmmofbhmmdm%mmhmhmmw
otharwise have disposal costs or that are produced onsite at an indusirial instaliation (0.9
Mad:huanwbmmrmliubnm‘nnmmmcmumbo

wharme | residues can be colecied and ted over short distances.

However, feedstock costs can be high whore sign t di are involved due
10 the low enargy densty of biomass (e.g. the trade i wood chips and pefiets). The analysis
n this report feedstock costs of b USD 10/tcnne for low cost residues 10
USD 160/tonne for internationally traded pellots.

4, The LCOE of blomass-fired power olants ranoes from LSD 0.06 to USD 0.28/kWh
depending on capital costs and feedstock costs. Whare low-cost feodstocks are avalable
and capital costs are modest, blomass can be a vary competitive pawer generation option.
Wherp low-cost ag | or farestry residues and wastes are available, blomass can often

with power Evan where foeds are more ive, the
LCOE range for biomass is still more campetitive than for diesel-fired generation, makong
Biomazz an ideal salution far sH-grid ar mini-gria slactrizity supply,

SM power are mmm:ﬂyumm
{e.g. dwect combustion in stoker bailers, low-p co-firing,
mmmmmmmmmwmmmmmmm
are less matuee and ondy at the beginning of thair deployment (0.9. atmospheric biomass.
gasfication and pyralysis), still others are only at the demonstration or RED phases &g,

; d gasfication ined cycle, bio-refmeries, bio-hydrogen). The potential for cost
reductions ts therefore very hetercgeneous. Only margina! cost reductions an antcipated
in the short-term, but the lang-term | for cost reductions from the technol that
are not yot widely deployed is good.
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1. Infroduction

enewable energy technologies can halp countries meaet their policy goats for secure, reliable and

affordable energy 1o expand electricity access and promote development. This paper i part of a senies
on the cost and performance of renewable energy technologies produced by IRENA. The goal of these papers
Is 1o assist government decision-making and ensure that governments have access 1o up-to-date and reliable
information on the costs and perfarmance of renswabile energy technologies.

Without access to reliable information on the relative
costs and benefits of renewable energy tachnologies,
It is aufficult, if not impossible, for governments to
arrive at an accurate assessment of which renewable
energy technologies are the most appropriate for
their particular circumstances. These papers fill a
significant gap in information avallability because
there & a lack of accurate, comparable, reliable

and up-to-date data on the costs and performance

of renewable energy technologies. There is also a
significant amount of perceived knowledge about the
cost and performance of renewable power generation
that is not accurate, of, Indeed, Is even misieading.
Conventions on how to calculate cost can influence
the outcome significantly, and it is imperativa that
these are well-documented.

The absence of accurate and reliable data on the cost
and performance of renawable power generation
technologies is therefore a significant barrier to

the uptake of these technologles. Providing this
information will help governments, policy-makers,
investors and utilities make informed decisions about
the role renewables can play In thalr power generation
mix This paper examines the fixad and variable

cost components of biomass power, by country

and by regioa, and provides the levelised cost of
electricity from biomass power given a number of key
assumptions. This up-to-date analysis of the costs of
genearating electricity from blomass will allow 2 fair
comparison of blomass with other powar genarsating
technologies”?

1.1 DIFFERENT MEASURES OF COST
AND DATA LIMITATIONS

Cost can be measured in a number of aifferent ways,

and each way of accounting for the cost of power
generation brings its own Insights. The costs that

can be examined include equipment costs (e.g. wind
turbines, PV modules, solar reflectars), financing
costs, total Installed cost, fixed and variabie opearating
and maintenance costs (O&M), fuel costs and the
levelised cost of energy (LCOE), if any.

The analysis of costs can be very detailad, but for
COMPAErison purposes and transparency, the approach
used here is a simplified one. This allows greater
scrutiny of the underlying data and assumptions,
improved transparancy and confidence in the analysis,
as well as facilitating the comparison of costs by
country or reglon for the same technologles in orger
to Identify what are the key drivers in any differances.

The three indicators that have been selacted ara:

» Equipment cost (factory gate FOB and
delivered at site CIF),

» Total Installed project cost, including fixed
financing costs?; and

» The levelised cost of edectncity LCOE.

The analysis in this paper focuses on astimating
the cost of blomass power from the perspective of
an investor, whether it s 2 state-owned slectricity

generation utiity, an independent power produces or
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LCOE Lavellreod Coaf of Baciiciy
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FIGURE 1) RENEWABLE POWER GENERANON COSTE INDICATORS AND BOUNDARIES

an individual or community looking to invest in small-
scale renewables (Figure 11). The analysis excludes
the impact of govermment incentives or subsidies,
system balancing costs assoclated with variable
renewables and any system-wide cost-savings from
the merit order effect. Further, the analysis does not
take into account any CO2 pricing, nor the benefits
of renewables in reducing other externalities {e.g.
reduced local air pollution and contamination of

the natural environment). Simalasly, the beneafits of
renewables being Insulated from volatie fosall fusl
prices nave not been quantifled These issues are
Important but are covered by other programmes of
work at IRENA.

It is important to include dear definitions of the
technology categories, where this is relevant. to
ensura that cost comparisons are robust and provide
useful insights (e.g. biomass combustion vs. biomass
gasification technologies). Similarly, It is important

1o differentiate batween the functionality and/

or qualities of the renawable powser generation
technologies being investigated (e.g. abiity to scale-
up, feadstock requiraments). It is important to ensure
that system boundaries for costs are clearly set and
that the avallable data are directly comparable, Other
issues can also be important, such as cost allocation
rules for combined heat and power plants and grid
connection cosis.

The data used for the comparisons in this paper come
from a variety of sources, such as business journals,
industry assocaations, consultancies, governments,
auctions and tenders. Every affort has been made to
ensure that these data are directly comparable and
are for the same system boundaries. Whera this is not
the case, the data have been corrected o a common
basis using the bast available data or assumptions.

It is planned that thesa data will be complemented

by detalled surveys of real world project cata in
forthecoming work by the agency.

An important point is that although this paper tries
to examine costs, strictly speaking, the data avallable
are actually prices, and not even true market average
prices, but price indicators. The difference between
costs and prices is detarmined by the amount above,
or below, the normal profit that would be seen ina
competitive market. The rapid growth of renewables
markets from a amall base meaans that the market for
renewable power genaration technologies is rarely
well-balanced. As a result, prices, particulariy for
blomass feedstocks, can rise significantly above costs
in the shart-term If supply is not expanding as fast as
demand, while in times of excess supply losses can
occur and prices may be below production costs.
This makes analysing the cost of renewable power
generation technolegies challenging and every effort
s made 1o Indicate whethar costs are above or balow
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4. Global Biomass Power
Market Trends

4.1 CURRENT INSTALLED CAPACITY
AND GENERATION

In 2010 the global Installed capacity of blomass power
generation plants was between 54 GW and 62 GW
(RENZ1, 207 and Platts, 2011). The ranga suggests that
power generation from blomass represents 1.2% of
total global power generation capacity and provides
around 1.4% to 1.5% of glcbal electricity production
(Platts, 201 and IEA, 201T).

Europe, North America and South America account
for around 85% of total Installed capacity globally,

In Europe, 61% of total European Instalied capacity
using solid blomass (excluding wood chips) i In
England, Scotfand and Sweden, Wood-firec biomass
power capacity is concentrated in Finland, Sweaden,

England and Gemmany. Together these four countrias
account for 67.5% of European wood-fired biomass
power genaration capacity, Landfill gas capacity is
concentrated In England with 45% of the European
total, while blogas capacity Is concentrated in
Germany with 37% of total European capacity. In
North America wood accounts for 65% of tosal
installed capacity and landfill gas 16% (Platts, 2011).
In South America, Brazil is the largest producer of
blomass electricity as a rasult of the extensive use of
bDagasse for co-generation in the sugar and athanol
industry.

Despite the large Diomass resources in developing
and emerging economies, the relative contribution
of biomass 1s small with the majority of biomass
capacity located in Europe and North America. The

st Aga/
onia

Brew
Rest South
Amenc o
Readl wodd

FIGURE 4.1: GLOBAL GRID-CONNECTED BIOMASS CAPACITY IN 2010 BY FEEDSTOCK AND COUNTRY/REGION (W4W)

SQURCE: PLATTS, 201L
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Rest Scuth Amedca 29
Rest Weorla 2%
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Ocecnia K%

ndla S%

Bagosse 20%
Chino 4%
Africa 3%
—EBiogas 3%
NG :
Lonafll gas 5% Liquid fuel 3% Nocth America 30 %
Jewoyge oo Th

Capaocity Installed by feedstock

Capacity Instalisd by country

FIGURE 4.2: SHARE OF GLOBAL INSTALLED BIOMASE CTAPACITY IN 2010 8Y FEEDSFOCK AND COUNTRY/REGION

combustion of bagasse 15 the dominant source of
elactricity from bioznergy In non-OECD countries,

In Brazll, the combustion of bagasse from the large
sugar cane industry accounted for around 4.4 GW of
grid-connected capacity in 2010 (Figure 41)

Around 84% of total installed biomass power gena-
ration tocay is basaed on combustion with steam
turbines for power generation, with around half of
this capacity also producing heat {(combined heat
and power) for industry or the ressdential and service
sectors.

The co-firing of thermal plants with blomass is
becoming increasingly commaon. By the end of 2011,
around 45 GW of thermal capacity was being co-
fired with blomass to some extent in Europe. in North
Amenca, around 10 GW of capacity Is co-firing with
biomass (IEA Bioenergy, 2012 and Platts, 2011

Publication date (source)...

SOURCE: PLATIS, 20010

Table 4.1 presents examples of the co-fining of

blomass in coal-fired power plants In the Netherlands.
The level of co-firing ranges from 5% to 35% and there
is a range of technologies and feedstocks being usad.

4.2 FUTURE PROJECTIONS OF BIOMASS
POWER GENERATION GROWTH

Bilomass currantly accounts for a significant, but
dechning share of total renewable power generation
capacity installed worldwide, but significant growth is
expeacted in the next few years due 1o support policies
for renawable energy in Europe and North America.
In acdition to the environmental and energy security
penefits all renewables share, blomass has the
additional advantage that is a schedulable renewable
power generation source and can complement the
growth in other variable renewables. Biomass for
CHP can also greatly improve the economics of

Source: ....

In case of any questions, You can contact us

by phone: +38(044) 591-52-53

or E-mail: baza@pro-consulting.ua.



