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Abstract

With the notion that the transformation of the &irbased bioeconomy in recent years provides
insightful suggestions not only on the bioeconorbyt on business innovation, this paper
conducts an empirical analysis of the transfornmaiad attempts to extract suggestions for a
digital-solution-driven, disruptive business mouafethe digital economy.

Notwithstanding the potential broad cross-secttebefits, the natural environment, locality
constraints, and incessant challenge of distange mpeded the balanced development of the
bioeconomy.

However, driven by digital solutions, the bioeconohms taken big steps forward in recent
years. Digitalization has enabled real-time, ené+td supply chain visibility, improved delivery
accuracy as well as stock level optimization angjnahent with demand planning. The
advancement of e-commerce has also led to the reltron of distance between both the
upstream and the downstream of the chain.

This paper demonstrates a transformative streararedxs at the forefront of the forest-based
bioeconomy chain. An empirical analysis focusingloa core business activities at the forefront,
both upstream and downstream of the chain, is adadu

A new insight common to all industries in the digjgconomy is thus explored for constructing a
creative disruption platform by embracing digitalwtions.

Keywords: Forest-based bioeconomy; Transformation; Dig#alutions; Creative disruption
platform; Digital platform industry.
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1. Introduction

The bio-based economycan be defined as the economy encompassing thaugiion of
renewable biological resources and their conversma food, feed, bio-based products and
bioenergy (EC 2012). The forest-based bioecononanismportant sub-sector of the bio-based
economy where forests are anticipated to delivesignificant contribution of biomass
(Hetemaki, 2014; Scarlat et al., 2015). The folested sector has an opportunity to take the lead
in the sustainable development of the bio-basedauoy (Wolfslehner at al., 2016).

However, notwithstanding the potential broad cresstoral benefits to both industrialized and
growing economies, natural environments, localiystraints, and the incessant challenge of
distance have impeded balanced development obtesttbased bioeconomy.

The recent advancement of digitalization has ematdal-time end-to-end supply chain visibility
and improved delivery accuracy as well as stocklleptimization and alignment with demand
planning. Thus, a creative disruptive platform dan created by embracing digital solutions
(Watanabe et al., 20ty The advancement of e-commerce has also elindntte distance
between the upstream and the downstream of tha.dnareasing diversification corresponds to
eco-consciousness and peoples’ preference forftairshivhich induce the transformation of the
forest-based bioeconomy into a consolidated platfor

Transformation of this economy (the bio-based enoonoparticularly of the forest-based
bioeconomy) is not about natural resources andntdofgies but about the complex future
potential, especially concerning the trajectoriesazieties, industries, businesses and consumers.
This should include not only techno-economic peripes but also socio-cultural and ethical
perspectives (VTT, 2017). The service strategiethisf economy can be extended from mere
technological and material processes to wider secamomic transformations (Pelli et al., 2017).

The concept of this economy enables the followimgking, which is essential for constructing a

new business model in the digital economy:

() Recognizing complexity, phenomena-driven policy aed social dynamics;

(i) Understanding global interdependencies that requiskilevel thinking, and knowledge of
the significance of the co-evolution of technol@gieconomy and society; and

(i) Re-understanding traditional regimes and regionsea®ral fields of potential industrial
convergence that can emerge.

To date, many studies analyzed the systems natuhe dorest-based bioeconomy. Wolfslehner
et al. (2016) gave insights on the potential ustoEst-based indicator sets in Europe and how

1“Bioeconomy" and “green economy” are used to desaibimilar concept.

2 UPM (Forest-based industry leader in Europe) imafid has taken strong initiative in restructuritsgbusiness
model to digital solutions-driven approach towacdsular economy in the beginning of the secondadecof this
century.



bioeconomy indicators can be designed in the futlihey posited that the forest-based sector
has an opportunity to take the lead in the sudtéendevelopment of the bio-based economy, as
it has powerful tools that can be adapted and éuartleveloped for application in the bio-based
economy as a whole. Hetemaki et al. (2014) andrhi@te (2016) pointed out that the European
forest-based sector confronted creative destruclitwey identified the fact that production of
some of the traditional forest products was dectimather than growing in Europe. At the same
time, they noticed that many more value-added @®ging wood products have shown strong
growth in recent years despite the economic sluthps creative destruction emerged, as
postulated by Schumpeter. Consequently, they sualedge significance of investment in social
sciences-related R&D by warning that knowledge @memics, politics, markets and marketing,
and social studies has become essential to unddrsaportunities, barriers, challenges and
implications, and to support business and policgtsgies. With an understanding that European
pulp and paper industry (PPI) confronts megafostesh as climate change, material resource
scarcity and ecosystem decline, Patari et al. (Rpddszided a similar view that these megaforces
were perceived more as opportunities than threat&dropean PPI businesses.

The advancement of digital innovation has chanedntay we conduct business and our daily
lives and provided digital solutions to utilize th&rementioned opportunities. Prompted by
such solutions, the authors conducted an empiaicalysis of the core business activities at the
forefront of both the upstream and downstream @f fitrest-based bioeconomy chain and
demonstrated a transformative stream in constrictin creative disruption platform by
embracing digital solutions (Watanabe et al., 20Wile this analysis provides new insight into
the forest-based bioeconomy in the digital econordigitalization does not stop the
transformation stream as PPI produces more divedigifroducts (Toppinen, et al., 2017), actors
from different sectors interact and play differesles (Giurca et al., 2017), and all stakeholders
involved in the forest-based bioeconomy need tadmgsidered (Mustalahti, 2018). However,
this stream may transform the forest-based bioeognato a digital platform industry and the
consequences of that transformation are not yetvkno

Envisioning this industry provides new insight imtot only the forest-based bioeconomy but all
industries in the digital economy in constructingraative disruption platform by embracing
digital solutions. With this expectation, this papenducts an empirical analysis by focusing on
the core business activities in the leading firmisthee forefront of the upstream and the
downstream of the chain. The process of consofigagi platform similar to a “super digital-
biofore computer” by consolidating upstream and istwneam as well as producer and consumer
(prosumer) is envisioned, wherein “biofore” impleedio-forest that grows sustainably.

The structure of this paper is as follows: Sectbneviews perspectives on the forest-based
bioeconomy. Section 3 analyzes structural changehén supply chain of the forest-based
bioeconomy. Perspectives on the transformation rwa creative disruption platform are
presented in Section 4. Section 5 briefly summarigesightful findings, implications and
suggestions for future works.



2. Perspectives on the Forest-based Bioeconomy

2.1 Structure of the Bioeconomy

Fig. 1 illustrates the scope of the bio-based economye fidnest-based bioeconomy has a
significant share in this econoniyMost forest-based products include raw materiald a

intermediate products that can be transformedpndducts that fulfill customer needs. Services
such as recreation, nature-based tourism and wadther activities are also important for local
economies (Pettenella et al., 2006; Nayha et @1.4p

& B
Forestry @ Products Pulp and paper
-
ar B
Agriculture b Services Bio-chemicals
-

Bio-energy

a. Wood-based. Bio-materials
b. Non-wood-based.

Fig. 1. Scope of the Bio-based Economy.

2.2 Increasing Expectations of the Forest-based Bioonomy

The forest-based bioeconomy challenges the cucrenial aspects associated with sustainability
and minimizing environmental impact. The shift todaesource efficiency and sustainable
production will not only benefit the environmenttlalso encourage economic benefits through
innovation and the emergence of new sectors, swhbia-chemicals and bio-materials
(Mubareka et al., 2016). This economy has becomealaglobal asset to both industrialized and
growing economies as energy efficiency, fuel switghgreen transport, demand flexibility and
breakthrough technologies have become priorityeissn attaining a sustainable decarbonized
society worldwide (IDDRI, 2017).

Within the forest-based bioeconomy, the pulp angepandustry plays a central role in Europe
that contributes considerable amount of the Grosm&tic Product (GDP) of the European
Union (CEPI, 2014).

The forest industry in forest-dependent countrigatticularly industrialized countries, has
undergone a major structural change due to declimemand for the biggest segment, printing

®Bio-based economy output in Finland was 63 bilkomos in 2014 (16% of GDP), 47 billion euros (75%6vhich
was derived from the forest-based bioeconomy (VA01,7).
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paper. This has forced the industry to not onlyruesure its existing businesses but also to
develop entirely new products and businesses,@bd tlynamic in establishing research-related
ecosystems. Today, the forest industry offers swmtée and recyclable products made from
wood that reduce dependency on non-renewable raeriada, contributing to the development

of low-carbon societies.

2.3 Geographical Structure of the Forest-based Bezonomy

Fig. 2illustrates global leaders in production and corstion of the forest-based bioeconomy in
2015. It is evident that Asia accounts for the éstgshare in both production and consumption,
while they are depending on traditional system waigpect to digital solutions. Contrary to Asia,
Europe (particularly Finland) and the US take pavable in digital solutions leading them
leaders of upstream and downstream for digitaltsoia (CEPI, 2015].

Paper and Paperboard Production Paper and Paperboard Consumption
Rest of World, Rest of World,
Lant Aigngs; 21 Latin America, 3.2
5.3
6.9
North America, North America,
204 18.7
Europe,
407.6
26.1 s Europe, 23.9 410.7
million tons Tion i
million tons
+0.4%
( ) (+0.4%)
Asia, 46.1 Asia, 47.3

Fig. 2. Global Leaders in Upstream and Downstreamni the Forest-based Bioeconomy

(2015).
Source: CEPI (2017).

Until the 1990s, the global forest industry did rmmnfront critical competition and was
supported by markets and a low degree of internalimation at its leading firms. Their focus
was business-to-business products under long-tasmdss relationships (Ojala et al., 2007).

“World pulp and paper industry leaders and theiitaligbility (2015)
Production (wood pulp) Export (Paper and paperboardonsumption (Paper and paperboard)

1. USA (@) 1. Germany (13) 1. China (62)

2. Canada (11) 2.USA 7)( 2. USA ©) The figures in parenthesis indicate
3. Brazil (84) 3. Finland (2) 3. Japan (10)  World ICT ranking (WEF, 2015).
4. Sweden (3) 4. Sweden ) (3 4. Germany (13)

5. Finland (2) 5. Canada (11) 5. India (89)
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The business dynamics, customer needs, global ddimpgpolicies and strategic orientation of
the forest industry have evolved over time in fdigtinct stages: forestry orientation, production
orientation, market orientation and sustainabditigntation (Toppinen et al., 2013).

However, nowadays, Latin America, Southeast Asia@ &hina have intensified global
competition in the pulp and paper industry withoa Icost of production for pulp and paper.
Thus, to maintain their competitiveness, pulp aapep industries need to innovate their business
models, products, services and processes as ansyste

Under such circumstances, the sustainability ofuiietream value chain can be attributed to the
raw material from the forest to the primary productof wood, pulp, paper and paperboard,

while the downstream value chain can be attribtdethe manufacture of printing paper to the

final products provided for customers.

2.4Possible Resurgence of the Forest-based Bioeconomy

Figs. 3and4 demonstrate trends in the production and consumpfigpaper products (paper and
paperboard) in the world over the last five decaéégs 3 also highlights trends in Finland as a
leading upstream country in the value chain &ppendix 1 yearly statistics for the 1961-2015

period).
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Fig. 3. Trends in Production of Paper Products — Glbal and Finland (1961-2015).
Source: Forestry and Agriculture Organization (2016
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Fig. 4. Trends in Paper Products Consumption by Gloal Region(1961-2014).
Source: Finnish Forest Industries (2016).

These figures suggest that the global structuretiHerproduction and consumption of paper
products dramatically changed after the Lehmanlsbb2008, particularly in Europe and North
America. While global production of paper productsitinued to reflect steady growth initiated
by these global leaders, corresponding to a consamimcrease before the Lehman shock, these
initiatives were substituted by emerging econonpesticularly Asia.

In addition to economic stagnation after the Lehmsiaock of 2008, increasing concern about de-
carbonization accelerated a consumption declingiabal leaders and a subsequent production
decrease by these leaders, as typically observédnland, which contributes 6-8% of global
pulp production. The such decline in global leadessresponds to the digitalization of the
economy, as clearly observed in North America, Whilemonstrates an explicit production
decline corresponding to the net bubble burstin20@0.

However, if we look at Fig. 4 (and also Figs. 16s#1 11 in the next section) carefully, we note
that the decreasing pace of production in Europe Mdarth America has stagnated, yet the
signature of resurgence has been observed vernmthedd@®TT, 2016). This possibility of
resurgence possibility inspires us with the hops thigital solutions may overcome the long-
lasting impediments to a forest-based bioeconomy.



3. Structural Change in the Supply Chain
3.1 Supply Chain: Embracing Digital Solutions

The forest-based companies are shifting their lessistrategies by introducing the performance
improvement programs as they are facragety of challenges within the value chain ramggirom
equipment reliability to lack of analytics in comroi@l operations/Accenture, 2015)There is
much more to gain by deploying digital technolog{#3T) to address the focus areas of the
industry including:
(i) Optimize plantation and forestry operations to éase the yield and quality demands.
(i) Ease supply constraints to downstream processiingti@s and decrease working capital
tied to the supply chain.
(iif) Enable technology transfer and skills developmerdss the global organization.
(iv) Boost the customer experience and engagement towmgustomer retention.
The potential digital solution for impediments teetforest-based bioeconomy, is based on the
maturity of the following conditions:
(i) A sophisticated global value chain of the pulp @ager industry consisting of upstream
and downstream chains;
(i) Inspiring interactions between upstream and dowastrchains; and
(iif) Each player in the supply chain embracing the agpatdigital innovation.

Fig. 5 illustrates the structure of the value chain of theest-based bioeconomy that enables
players in the chain to embrace the advancemettigidél innovation.

Upstream Downstream

(" Suppliers Logistics Primary Production  Logistics Manufacturing Logistics Customers

Wood Physical paper J

o Pulp —— . distributi
Forestry |[— > Distribution| [ | Paper |:> Distribution] > [ Print , L> MJ > {P/E papersJ
Paperboard — Electronic paper ‘
A

[E-distribution| —

L

A

L L
Raw materials Logistics Production Logistics Production Logistics Customers
Real time info. Optimization of Automation Self-organized Automation, Self-organized Access to real time

on amount, distribution of Centralized and flexible Centralized, and flexible info. on supply and
demand

condition and  raw materials Optimization based on real Optimization based on real
Direct and open

maturity based on real time info. based on time info. 1 OF
time input Optimize route real time input Optimize route communication b/w

Suppliers planning planning eu’d consumers.
Real time Digitalization of

connection to catalogues, magazines
customers and newspaper, books.
paper Paperless Society

producers

Fig. 5. Value Chain Structure of the Forest-based iBeconomy focusing on Pulp and Paper Industry.
Source: Authors’ elaboration based on Beamon (1888)CEPI (2015).

With a structure that facilitates the advancemémligital innovation, digital solutions have been
incorporated in both the upstream and downstreathefvalue chain, as illustrated kig. 6.
thereby facilitating the transformation of the fetrdased bioeconomy.



. From experience to analytics

. From isolation to ecosystem

(Partnerships within the industry and with external players)

. Create a fluid industry ecosystem

Provide real-time end-to-end supply
chain visibility

Improved delivery accuracy, stock
|:> level optimization, alignment with

demand planning

(Digitalization is the glue that holds all together) @

4. Collaboration Digital ecosystem collaboration and

transparency
Fig. 6. Digital Solutions Enabling Supply Chain Transformaion in the Forest-based Bioeconomy.
Original source: Tieto (2017).

3.2 Structural Change in Downstream
3.2.1 Market Structure in Book Industry — P-books Renaissance

To analyze structural change in the downstream hef forest-based bioeconomy due to
digitalization-driven upstream transformation, stuwmal change in the U.S. book industry, (a
prime customer of forestry production) was analytred. Fig. 7 reviews trends in sales volume,
sales revendend book prices by type in the U.S. (see the leetdiable inAppendix 2).

Million Sales volume Million USS Sales revenue
1000 8000
Topl S
200 4 T — - v
e - 6000 - v ]
P - P-books = S F-Boak
600 - T R
4000 4~
400 4
E-books
2000 - E-book
—_—
200 A / ISR
0 0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Uss Average price
10

~

2 4

0 T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 7. Trends in Sales Volume, Sales Revenue anddk Prices in the U.S. by Typ€2004-2015).
Sources: Nielsen BookScan U.S./Pub Track digit&l. @nd AAP — Monthly Statshot.

>Sales revenue data does not include professiomdisping, K-12 instructional material and higheuedtion
course materials.



Fig. 7 indicates that book sales by both volume rawénue have been sustained by the e-books
popularized in 2008 and substituted for traditiopaht (physical) books (p-books). However,
this substitution changed in 2012. As opposed tgaiaing popularity like p-books, sales
volumes and subsequent sales revenues of e-boekstagnated.

This “renaissance” of p-books, which assimilatedjitdl innovation initiated by e-books,
reminds us of the resurgence of the US music imgusttiated by the “renaissance” of live
music through the assimilation of digital innovatioitiated by digital music (Naveed et al.,
2017). Inspired by this notable “renaissance” ibgoks, Fig. 8 reviews trends in the sales
volume of p-books and e-books in the U.S. over2tb@t-2015 period.

Million
1000
Total
800 _ e il 2015: ended restrictions
Feb. 2010 on Agency Pricing Model
Amazon caves to
Agency Pricing Model P-books
O
g .
= o = Apr. 2010
> I Pad launch
B Special discounts
w on p-books by
« Sep. 2080 Amazon
400 4 Kindle 3 launch
Feb. 2009
Kindle 2 E-reader price war
launch Kindle 2 to $189 E-books
Nook to $99
200 + Sep 2015
Oct. 2007 r i
e Oct. 2009 June. 2011 o thEtﬂg‘ of
Nook launch Amazon 0oKs) sthuls: down
launch .
sunshine deals
0

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 8. Trends in Print-Book and Electronic-Book Vdume in the U.S.(2004-2015)
Source: Nielsen BookScan U.S./PubTrack Digital U.S.

Fig. 8 demonstrates the “renaissance” of p-books tae contrasting fading popularity of e-
books that emerged in 2012. These trends procdedether with the advancement of digitally-
rich environments and the activation of e-commejieat Amazon in finding solutions to active
digital challenges.

In order to further analyze the dynamism leadintheo“renaissance” of p-books in digitally-rich
environments and Amazon’s digital solutions chajkerFig. 9 compares dynamism between
price decrease and sales volume increase in p-taoake-books.
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Fig. 9. Dynamism between Price Decrease and Salesld¥ne Increase in P-books and E-books.

Source: Authors’ calculation of the prices basedalrs volume and sales revenue of p-books and e-
books fronNielsen BookScan U.S./Pub Track digital U.S. andPAAMonthly Statshot.

Fig. 9 demonstrates that contrary to e-book trepdmoks constructed a virtuous cycle between
price decrease and sales volume increase after, 204 they suffered a vicious cycle
previously. This dynamism may be the source of pkb“renaissance” and this can largely be
attributed to Amazon'’s digital solution-orientedasegy (Johnson et al., 2017).

3.2.2 Change in Customers’ Buying Behavior

(1) Renaissance to Brick and Mortar

In the book industry, Amazon plays a decisive tmfeholding 70% of market share worldwide
(Nielsen BookScan, 2015). Amazon pays special @erto customers’ propensity for the
following practices: We read our news on tablets and phones, work allatascreens, but at
the end of the day, we might just want somethingager — a book, magazine or newspaper — to
read and relak (Enso, 2017). Given that p-books’ “renaissancah dargely be attributed to
Amazon’s digital solutions-oriented strategy basadtustomers’ propensity, customers’ buying
behavior should be analyzed.

With this postulate in mindsig. 10 analyzes customers’ books-buying behavior in tt&. Uby
demonstrating a continuous increase in e-commerderms of book buying and changes in
books sale by bookstores, which increased in 20L8he first time since declining from 2007
forward. The biggest bookseller “Amazon” has beeakimg a strong push towards brick and
mortar by opening bookstores in U.S.

11
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Fig. 10. Changing Trends in Customers’ Books Buyin@ehavior in the US.
Source: United States Census Bureau.

This change from a p-book renaissance to brickrandar buying behavior demonstrates one of
the institutional sources of the renaissance, amtib that of live music in the U.S. music
industry (Naveed et al., 2017).

(2) Increase in Prosumers

These noteworthy observations suggesting that p&opgireferences shift should not be
overlooked in considering the transformative digectof the forest-based bioeconomy chain.
The forest-based bioeconomy is driven by both supptl demand side impacts, as illustrated in
Fig. 5. Customers’ preferences shift to bio-productuch as organic food, wood-based
construction materials and textiles, in corresppogdo eco-consciousness, which is growing not
only in industrialized countries but also in deyeg nations (Wesseler and Von Braun, 2017).

A similar trend can be observed with pulp and pageducts, as represented by the conspicuous

increase in wrapping-packaging paper consumptiodeasonstrated ifrig. 11 This increase
corresponds to peoples’ preference shifts to soaitarral and aspirational values.
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Fig. 11. Trend in Wrapping-Packaging Paper and Papdoard Consumption in the U.S.
(2002-2015, 4 year moving average).
Source: FAO (2017).

As a consequence of the general shift from a conityrodented society to a service-and
information-oriented society, peoples’ preference also generally assumed to steadily shift
from an economic functionality-driven preferencapfured by GDP) to a supra-functionality
preference, which extends beyond economic-valueedrpreference. Here, supra-functionality
encompasses social, cultural, aspirational, tidoal emotional values, which are not necessarily
captured by the GDP (McDonagh, 2008).

Such a shift in preference is further driven by pinemotion of bio-based products, related tax
policies and regulations, such as the U.S. preberdor bio-products in public procurement
(http://www.gsa.gov/portal/content/105368). Thailahdustry is also responding to this shift in
demand (Wesseler and Von Braun, 2017). The demandrfianic food is increasing in super
markets (Ministry of Economic Affairs and Employnmef Finland, 2017).

Furthermore, the fast flow of information througbcml websites, such as Twitter, blogs,
Facebook, YouTube and curators’ feedback, havelethabrtual communities to share their
views on what is ethical, sustainable and eco-filigerPeoples’ preferences are changing as they
rely on digital technologies and trust advice aiedi online from virtual communities. The
increasing role of digital technologies and so@ahcerns are transforming individuals from
consumers to prosumenzr¢ducer + consume@r

13



Prosumers are likely to admire companies that delas great experience, help customers find
ways to waste less, and are more conscious of éhgironmental impact. For example, Hennes
and Mauritz (H&M) launched a global garment colilegt initiative in 2013 to collect used
clothes, which were later resold as is or transéam into new products
(http://www2.hm.com/en_gb/ladies/shop-by-featurb/Beng-it-on.html). IKEA turned its
Facebook page into a digital flea market, enabloygstomers to resell their furniture
(http://adage.com/article/creativity-pick-of-theyd&ea-creates-platform-hand-furniture-
sales/244980/). Amazon offers plenty of servicesrfdividuals, such as self-book publishing on
Kindle and selling services (Electricians, Houseaning, and Assembly etc.), to Amazon
customers using Amazon’s digital platform.

The above trends in the downstream of the foresédaioeconomy have significant impacts on
the upstream of the economy, suggesting thataktksiolders in the value chain need to focus on
customer orientation and adopt customer-drivennassi models. Users’ involvement in the
innovation process is likely to improve the accap& of new products and solutions (EC,
2013c).

3.2.3 Disruptive Business Strategy in Downstream — The Ga& of Amazon

Being one of the biggest retailers, Amazon, with disruptive business strategy, plays a
significant role at the forefront of the downstredamtrigger customers’ demand worldwide,
which ultimately influences the upstream side oé thioeconomy chain. Amazon tracks
customers’ behavior by using the big data analytied it gathers on them from its platform.
Thus, customers encounter a list of recommendatfonsfuture purchases based on their
browsing history. This helps Amazon to sense custemdemands and tailor its business
strategies accordingly.

Amazon is responsible for the distribution of goadsl services, though it does not have its own
manufacturing facilities, However, it has consteaca sophisticated business model by closely
collaborating with manufacturing firms. Amazon piocgdly enters into the manufacturer’s
facilities and thereby assume control over the nenlretail logistics for the manufacturer.
Amazon’s business strategy is driven by its reactime to changes in customer demand and
preferences. Each transaction tailors the expexi@ardoth retailers and customers.

Amazon is the world’s largest online retailer asdai pioneer in the online retailing business.
Although Amazon started as an online bookstore9@41] its success encouraged it to diversify
into selling anything that can be sold online, laeven inFig. 12
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Fig. 12. Amazon’s Growing Empire (by final productcategory).
Source: Authors’ elaboration based on Kenney (26068)Amazon (2017).

Its transformative trajectories in books and detipeoducts are reviewed as follows:
(1) Books

As described earlier, Amazon plays a decisive irokle book industry with approximately 70%
of market share worldwide (Nielsen BookScan, 20¥gnazonis aggressively pursuing the
strategy of opening brick-and-mortar bookstoresdlifierent places in the U.S. to integrate the
benefits of online and offline shopping for custesye&onsidering peoples’ preference shift from
e-books and e-commerce to p-books obtained by damckmortar shopping. In 2015, Amazon
opened its first brick-and-mortar store, which laiecreased to 13 by the end of 2017, as

demonstrated ifrig. 13.
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Y

Bookstore Location State Opening Brick & mortar stores
1 Seattle Washington November 2, 2015 10
2 San Diego California September 7, 2016 i
3 Portland Oregon October 25, 2016 4
4 Dedham Massachusetts | February 28, 2017 2
5 | Chicago Illinois March 23, 2017 ! 2015 2016 2017
6 Lynnfield Massachusetts | April 14, 2017
7 New York Columbus Circle New York May 25, 2017
8 Paramus New Jersey June 14,2017
9 Bellevue Washington August 24, 2017
10 | San Jose California August 24, 2017
11 | New York City 34" St. New York August 29, 2017
12 | Los Angeles California October 3, 2017
13 | Walnut Creek California November 2, 2017

Fig. 13. Amazon’s Brick and Mortar Stores Locationin the US.
Source: Amazon (2017).

Three more bookstores are ready to open soon iryldfat, Texas and Washington D.C.
Amazon has plans to open 300-400 new bookstoresichia et al., 2016). Amazon bookstores
are different from conventional bookstores in mamys. All books in these stores are selected
based on customer ratings, pre-orders and curasiuaions. Books are displayed face-out,
accompanied by a customer review card. Amazon ffdropping discounts to its Prime
members in stores and through electronic deviceh ss Kindle, streaming TV devices and
Echo smart speakers that are available at the bwreksto test and buy. Tutorials are offered on
weekends (Amazon, 2017). By contrast, Amazon is alsening book-less campus stores to
provide students centralized pickup locations. &misl order books online and come to these
stores to pick them up, which reduces the shipposg.

(2) Derived Products

As reviewed earlier, Amazon’s digital-oriented &gy has had significant impact on p-books’
“renaissance” in the U.S. With its basic principle“merging net and real,” Amazon has enact
an ICT-driven disruptive business strategy. In miéh this strategy, Amazon acquired a giant
physical store, Whole Foods, in June 2QYdlesias, 2017). Later in 2018, Amazon and Whole
Foods Market have announced that Amazon’s acquisif Whole Foods Market has ended and
two companies will collaborate to implement theasisof making Whole Foods Market’s high-
guality, natural and organic food affordable foeswne. The Whole Foods Market’'s products
will be available on Amazon.com, AmazonFresh, anch® Now. Amazon and Whole Foods
Market are inventing together to integrate Amazame into the Whole Food Market point-of-
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sale system and in future, companies will invenbiher areas including merchandising and
logistics. (Amazon, 2018)

Amazon’s business ecosystem has expanded worldwait,it currently operates through its
globalized delivery and logistics platforms. Frornet operational perspective, inventory
inefficiencies are virtually eliminated and frometltustomer’s perspective, there is a never-
ending supply of inventory. Amazon has leveragethrielogy as a source of competitive
advantage and gained the benefits of the econoofiexcale in addition to leveraging the
synergies between its internal resources and ealteinivers.Table 1 summarizes Amazon’s
disruptive business strategy.

Table 1 Amazon’s Disruptive Business Strategy

Amazon Business Strategylit’s all about customers)

Action Impact
Eliminate | - Traditional retail distribution « Direct relationship with customers
channel « Accelerated transaction time

« Manual billing and shipping

Raise «  Online shopping platform « Reinvented the traditional retail business model an

fundamental dynamics of how customers shop
« Products range

. . »  Gives customers unprecedented choice, scope and
«  Customer shopping experience

value
*  Quality of service
Create « Amazon Web Service (AWS) » Makes web-scale cloud computing cheaper and mare
offering accessible

« Features like “1-click checkout” |+ First-mover advantage and high company growth

«  Product recommendations system

Reduce «  Product prices » Massive market share and scale
»  Short-term profitability »  Drive down costs and increase profitability in figtu
» High emotional switching costs for customers

«  Extremely high barriers for competitors in the fgtu

Acquisition of a giant physical store, Whole Foodamerging net and real

(cf. Co-evolution of live music and streaming music

Original source: Johnson et al. (2017).

Amazon is a pioneer in innovations, such as withaaam Prime, Amazon Web Service (AWS),
Market-place, Prime Now, Prime Air, customer rewewDash Button, Frustration Free
Packaging, the Mayday-button, kindle, fulfilmemnters and so on. This indicates that Amazon
adheres to cost leadership strategy with consiasihbess diversification and product innovation.
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3.3 Structural Change in the Upstream

3.3.1 Impacts of Potential Resurgence on the Dowmnsam

Inspired by the foregoing possibility of resurgenoethe pulp and paper industry in the
downstream of its value chain, particularly in tbeS. p-books market, this study analyzed
structural change in upstream of the chain by fimgusn the industry’s leader, Finland.

Fig. 14 demonstrates trends in paper product exports frovarkl over the 1960-2016 period.
This figure illustrates that the sharp decline ofl&d’s exports due to Lehman shock of 2008
changed to a slight upturn from 2015 forward. Whike should carefully monitor the trend, the
Finnish forest industries federation has positik@spects with respect to the nation’s exports, as
the industry has been transforming by embracingadigolutions (PTT, 2016).

Million tons
14

% Change from previous year

127 2012 2013 2014 2015 2016

10 | -2.8 -3.0 2.7 0.3 1.0

Exports volume

Paper and paperboard*
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Fig. 14. Trends in Paper and Paperboard Exports frm Finland (1960-2016).
*Paper includes printing, writing, newspaper anteofpaper.
Source: Finnish Forest Industries (2016).

A possible sign of resurgence in the downstreanketaas observed with p-books and the U.S.
wrapping-packaging paper market provides confidencets prospects. Furthermore, the

transformation trend observed in the whole valuairclof the pulp and paper industry toward

digital solutions and Amazon’s ICT-driven disrugibusiness strategy, as reviewed in the
previous sub-section, suggests the possibility ofeative disruption platform embracing digital

solutions throughout the value chain of this indust

As reviewed earlier, UPM (forest-based industrydéxain Europe) has taken strong initiative in
restructuring its business model to digital solusiedriven approach towards circular economy
and accomplished world top net income in 2015 arstisnable increase in market capitalization
since 2012.
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3.3.2 Embracing Digital Solutions for Competitiveress and an Eco-Friendly Approach

Corresponding to the anticipation of digital sabus, a noteworthy solution to a digital challenge
can be observed in leading forest firms in Finlahable 2 demonstrates a solution to a digital
challenge initiated by leading forest firms in fintl, such as UPM, Stora Enso, Metsa and new
bioproduct mills KaiCell Fibers and Finnpulp. Bylizing advanced digital innovation, such as
digital maps, GPS, online wood trade, drone hetegpand virtual reality, these leading firms
have been endeavoring to replace traditional napwable materials with renewable, recyclable
and low-impact alternatives.

Table 2 Noteworthy Digital Solutions Challenge in kading Forest Firms in Finland

Digital maps, GPS, Online wood trade, Drone helieopfor forest inventory, Virtual reality

UPM Versatile use of renewable wood biomass, combinigld mwnovation, resourc
efficiency and sustainability aimed at replacinghmenewable materials with
renewable and low-impact alternatives.

Stora Enso Transforming from a traditional paper and board poed to a renewab
materials growth company by means of a strong owustofocus and new
innovation approaches.

Metsa Asset mnagement to be accessilat anytime or place, thereby making fore
management easier. Resource efficiency, vast patenf renewable raw
materials and value of products.

KaiCell Fibers | Versatile and competitive biorefinery with novelopioduct appcations,
optimized capacity based on a local fiber approaahivated bio-products ou
of chemical softwood pulp and the bioecosystemimmfutar economy meeting
economical requirements.

—

Finnpulp Digital ecosystem provides advantages related vo mateaial and delivery
chain management, improving the efficiency of th#'sysupport functions an
optimizing production quality and quantity. Thisncept further improves th
facility's occupational safety and environmentaf@enance.

D <L

Sources: UPM (2017), Stora Enso (2017), Metsa (RKaiCell Fibers (2017), Finnpulp (2017).

In the context of this new eco-friendly approadcleingredient of wood is refined into an end
use that deliver high value-added products to trerket. Finland is on the forefront of
implementing such a vision. The traditional forestls are transforming, and new production
concepts and business models are emerging, suclexagjeneration bio-refineries and bio-
product mills (Hurmekoski and Hetemaki, 2013).

The concept of a bio-refinery hub allows the int#gd manufacturing of new bio-products, the

resource-efficient use of side streams from thesiral processes, and the formation of a novel
bioeconomy ecosystemFig. 15 demonstrates the bio-refinery industrial ecosystem
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encompassing a network of companies utilizing paip process side-streams in the production
of new bio-products.

Pulp &
paper
Packaging Lignin
paper &
board products
al?(;(;ogi’ser Bio- refinery 7 Textile
generation \ Hub fibres
Bio- Bio-
chemicals -\ composite
Bio-fuels

Fig. 15. Unique Bio-refinery Ecosystem.
Source: Authors’ elaboration.

The business ecosystem of bio-refineries encompasiset-ups and research-based spin-offs.
Heavy investments in pilot projects and demonsiratacilities enable start-ups and big firms to
trial their inventions and speed up the pace ofsiteon from research to commercialization. For
instance, Marimekko (Finnish clothing brand) anéh8pva (Finnish fiber technology company)
are collaborating on the development and commézaigdn of wood-based textiles. Spinnova is
currently the only company in the world that iseabd convert pulp directly into textile fiber
without chemical solvents (Marimekko, 2017).

Similarly, one of the leading Finnish forest firn&ora Enso, is planning to invest 94 million
euros to grow renewable materials to increase thmapetitiveness of customer board and
biomaterials. A total of 52 million euros will bewiested to enhance the dissolving pulp
production capacity at Enocell mill and 42 milliearos will be invested to increase the chemi-
thermomechanical pulp at Imarta mill (Stora En$l, 7). Both sites are located in Finland.

It is generally noted that for bio-product reseaaold development, forest companies must focus
on research-related ecosystems comprising reseimstutes, technology providers and
universities Klinistry of Economic Affairs and Employment of Famd, 201). Rametsteiner and
Weiss (2006) identified the fact that limited crasstitutional coalitions restrained innovation in
the forest sector. The future of the forest-basedstry lies in cross-industrial collaborations and
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the creation of a new value network by blurring itthdustry borders, as there is broad agreement
within the industry that development requires dmdlation (Hohenauer, 2017). Digital solutions
and services are expanding beyond traditional baesl and bringing collaboration partners
(universities and startups) into the mix. For exemppieto and UPM collaborated to organize a
hackathon in Finland, which came up with new idea®solve the business issues that the forest
industry was facing.

3.3.3 Disruptive Business Strategy in the Upstream
(1) UPM

UPM has changed its business model from a venigalegrated forest industry to a company
with six separate business areas, as UPM has atletsusiness portfolio and good geographic
spread. The versatile use of forest biomass amtwisfon competitiveness and innovation will
continue to advance its biofore (bio-forest) siggitdn line with this strategy, UPM has signed
an investment agreement with the Uruguayan govemhorethe construction of a new pulp mill

larger than Aannekoski mill. The preliminary esttenaf the investment costs is about 2 billion
euros (KSML, 2017). UPM’s biofore strategy includemtinuous improvement programs and
short-term actions to drive performance and miditgrowth projects as well as mid- to- long-

term development work to create new, high- valugeddyrowth (UPM, 2016).

With such an endeavor supported by the advancewtfedigital innovation, an ICT-driven
disruptive business strategy, similar to the legdihallenge observed in the downstream of the
value chain initiated by Amazon, has been undentdieleading firms in the upstream of the
chain. Table 3 demonstrates the leading endeavor initiated by URMeco-friendly approach
consists of eight steps: (i) selection of low intpaaterials, (i) reduction of material usage,) (iii
optimization of production techniques, (iv) optimion of distribution systems, (v) reduction of
impact during use, (vi) optimization of initial éifime, (vii) optimization of end-of-life system,
and (viii) new concept development. Advanced iniovehas been deeply involved in each
respective step and systems integration has beesleaated, thereby the effects of digital
solution can be maximized.

Table 3 UPM’s Eco-friendly Approach

1. Selection of low- Selection of low-impact materials, for example, by replacing fosls
impact materials with bioenergy and fossil raw materials with susadie options.

2. Reduction of material | Reduction of material usage by applyingart production technique

usage designing longer-lasting products with less matena reusing
components.
3. Optimization of Optimization of product techniques by continuoustproving operationz
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production performance, for example, by redng energy and water consumption i
techniques by sharing services and utilities.

4. Optimization of Optimization of distribution systems, for examgdg,using lighter an:
distribution systems reusable packaging in end-product delivery.

5. Reduction of impact Reduction of impact during use by lowering the emwinental impact c
during use customer processes, for example, by offering lighéper grades to reduce
the fuel consumption of distribution.

6. Optimization of initial | Optimization of initid lifetime by offering extende-life products that ar
lifetime multifunctional and recyclable, easy to maintaid agpair.

7. Optimization of end- Optimization of en-of-life systems by selecting n-toxic, reusable

of-life system materials that are easily separated and sorta@tise.
8. New concept New concept development, for example, thinkingefways to use th
development product already in the design phase, without fairggmulti-functionality

and shared use.

Source: Eco-designed Products (UPM, 2017).

At UPM, the transformation of business strategysitess portfolio and business performance
started back in 2008. UPM has yielded the followegefits in recent years:

1) Transparency and accountability — commercial gjiate benchmarking, target setting,
incentives.

2) Cost competitiveness — agility, improved efficienoptimized sourcing.

3) Growth — focused investments with attractive restand a clear competitive advantage.

UPM aims to add value to its business with competind responsible operations, global
market reach and business agility by building @al@latform. To achieve this goal, UPM has
contracted a collaboration agreement with Tietoiclvibuilds e-commerce solutions. Under this
agreement, Tieto is responsible for end-to-endisergelivery from design, development and
integration, thus it bringing UPM flexibility andnsplicity. Since Tieto has been collaborating
with Amazon for the co-utilization of Amazon’s An@az Web Services (AWS) and Tieto’s
eCommerce Cloud for the advancement of e-commeskdians, by means of this contract
between UPM and Tieto, a virtual link between ugmtn leader UPM and downstream leader
Amazon has been enabled via e-commerce, as illedtnaFig. 16. Thus, e-commerce solutions
led to the elimination of distance between the ngash and the downstream of the forest-based
bioeconomy chain.
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UPM enhances global market reach Tieto combines commerce

and business agility through new B2B accelerators and Amazon
eCommerce Cloud developed by Tieto Web Services (AWS)
capacity to provide holistic
Commerce accelerator and Inodern SOIUtiOﬁ
Tieto Ticto < 5 Ama'zon Web
eCommerce Services (AWS)
Cloud
A
upM | & '
oo

Virtual link via e-comumerce

Fig. 16. Scheme Accelerating Global Market Reach beeen Upstream and Downstream.
(2) Metsa

As discussed in the previous section, the Finmoslst industry is transforming into a system of
bio-product mills wherein companies are continupusiproving existing products and adding

new products to their portfolio. Metsd has investe?l billion euros in the establishment of the
world’s first next-generation bio-product mill in &Anekoski, Finland. This is the largest
investment in the history of the Finnish forestustty. The bio-product mill, inaugurated on

October 18, 2017, aims to maximize resource effgyeby utilizing the raw wood material in a

manner that allocates half for main product puld #re rest for other product streams (Metsa,
2017). With its network of partners, the Bioproduoatl will process the wood ingredients used

to produce the value-added products.

Metsa Fibre explained that the current ecosystenfdinekoski bio-product mill has the
potential to manufacture the bio-chemicals, biorgp@nd various bio-materials from pulp. The
Aannekoski bio-product mill business ecosystemtii expanding to produce the new bio-
products (Ministry of Economic Affairs and Employmeof Finland, 2017).Fig. 17
demonstrates the scope of new products in Aannekasiroduct mill.
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Fig. 17. Scope of Products in Metsé’'s Aannekoski &iproduct Mill.
Source: Adapted from Metsa Fibre Limited.

New bio-products, such as bio-composites, biofegld paper mulches, have recently been
launched. The existing raw materials being usedvégous companies can potentially be
replaced with wood-based materials (pulp, lignid aemicellulose) to manufacture eco-friendly
products; for example, wood-based textile fibers regplace cotton in the clothing industry.

3.4 New Value Chain Ecosystem of Forest-based Bioaomy

On the basis of the preceding analysis, new valbainc ecosystem of the forest-based
bioeconomy can be expected to extend in a transttbrendirection, as demonstratedrig. 18.
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Fig. 18. Scheme Leading to New Value Chain Ecosyste

The fast flow of information through social medsaich as Facebook, YouTube and blogs, has
enabled virtual communities to share their viewswbrat is ethical, sustainable and eco-friendly.
People’s buying behavior and preferences are chgrag they rely on digital media and trust
advice obtained online from virtual communitieseTihcreasing role of digital technologies and
social concerns are transforming individuals framtomer to prosumers. These concerns are not
only growing in industrialized countries but also developing nations (Wesseler and Von
Braun, 2017).

Currently, supply chains have become increasingtytically and horizontally integrated
(Wesseler, 2014), thus a new value chain ecosydimthe forest-based bioeconomy
encompassing both upstream and downstream industire be anticipated, as describedim
19.

Textile fibers —— ——  Clothing

Bio-chemicals —

—>  Maedicine and chemicals

Books
Bio-refinery Manufacturing ; ;
18kl |:> Pulp and paper [:> e [> Graphical and tissue papers
Hub Packages and labels
Bio-fuels — — > Energy
Bio-composites —— ———  Decorative and furniture

Fig. 19. New Value Chain Ecosystem of the Forest-bad Bioeconomy.
Source: Authors’ elaboration.
The advancement of digital solutions leverages strihl convergence among diversified
industrial sectors, leading to strengthened codabbtn between the upstream and downstream
as well as producers and consumers within the sobplee new value chain ecosystem of the
forest-based bioeconomy (VTT, 2016).
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4. Transformation toward a Creative Disruption Platform
4.1 Creative Disruption Strategy

Given the digital solutions initiated at the fowit of the downstream and upstream of the value
chain ecosystem of the pulp and paper industryedswed in the preceding section, a creative
disruption platform embracing digital solutions damanticipatedrig. 20illustrates the concept
of this platform. The advancement of digital innttwa leverages the reconstruction of
traditional institutional systems in the forest-®adioeconomy, leading to (i) a low-performance
production system, (ii) rigid rules and conventionastoms, (iii) traditional business models,
and (iv) laws and regulations applicable to noritdiggconomies.

Reconstructed institutional systems in turn cres@ business systems, such as (i) new digital
technologies, (ii) products and services, (iii) nbusiness models, (iv) new management and
operational models, (v) transparency and opennessperations, (vi) anticipatory decision-
making, and (vii) collaborative governance of natuesources. These new business systems
accelerate the reconstruction of traditional insiinal systems. Thus, a mutually inspiring
virtuous cycle between disruption and creation @®&rleading to the construction of creative
disruption platform embracing digital solutions.
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Fig. 20. Creative Disruption Platform Embracing Digtal Solutions.
Source: Authors’ elaboration based on Hetemaki 201
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4.2 Digital Solutions for Transformation into a Creative Disruption Platform

The advancement of digital innovation thus transfothe value chain of the forest industry into
a creative disruption platform in a stepwise wayllastrated inFig. 21.

The traditional one-way supply chain from forestoyconsumption through primary products
and manufacturing (step 1) transforms into creatiigeuption platforms. However, it remains
within the upstream and downstream, respectivelgieasonstrated by the broken-line arrow in
Fig. 21 (step 2). Further digital solutions in th@vnstream leverage disruption of the upstream
with confidence of the resurgence of the forestgt (step 3). This disruption in the upstream
reacts by inducing new business system creatiothendownstream as typically observed in
Amazon’s growing empire (step 4). Thus, the emergeof a creative disruption platform
throughout the value chain of the forest-baseddanemy can be expected.

Furthermore, streams such as (i) diversified prodoc corresponding to increase eco-

consciousness and preference shifts, (i) actam fdifferent sectors interacting and playing

different roles, and (iii) all stakeholders involivan the disruption of the forest-based

bioeconomy accelerate the consolidation of upstraachdownstream as well as producer and
consumer, leading to the transformation of the dbbased bioeconomy into a digital platform

industry (step 5). The advancement of e-commerkgigos leads to the elimination of distance

between upstream and downstream, enabling suclolatation®

By embracing digital solutions, the creative disioip platform is expected to address challenges
related to forest management, production, compéianccustomer needs, market demands and
sustainability in both upstream and downstream striks. European forest industries are
diversifying their business models and product fpbos by developing new products and
services (Nayha et al., 2014).

For example, UPM shifted its business model from\thrtical integrated forest industry to six
separate business units and its eco-friendly appraawards circular economy. On the
downstream side, Amazon is aggressively embracigigati solutions to diversify its products
and improving users’ experience. The degree ofiglzation and diversification is expected to
increase both in upstream and downstream indusimnidbe future, underlining the need to
construct a creative disruption platform.

®This is similar to a notable co-evolutionary, coempentary leap between Silicon Valley (“Mecca” of
software) and Shenzhen in China (“Mecca” of harear
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Fig. 21. Steps in Constructing a Creative Disruptio Platform by Embracing a Digital Solution.
Source: Authors’ elaboration based on Beamon (1888)Hetemaki (2016).
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4.3 Analysis of Creative Disruption Platform Constuction

To demonstrate the hypothetical expectation widpeet to the potential transformation of the
forest-based bioeconomy into a creative disruptmatform, an empirical analysis was
conducted on the effects of creative disruptiothm downstream on the upstream marked.

22 outlines the framework of this analysis. Aiming demonstrate the emergence of creative
disruption, the analysis focused on the effectfAmfazon’s creative disruption efforts in the
downstream, as reviewed in 3.2.3 on the marketagaztion of UPM, on leading firms in the
upstream, as reviewed in 3.3.3 (see the detaifeafly statisticdA\ppendix 2).
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Fig. 22. Effects of Creative Disruption in Downstram on the Market Value Increase in
Upstream Firms — The Case of UPM1998-2016)

It is generally postulated that the market camtdion of UPM is governed by its indigenous
efforts as represented by its operating income avgment and increase in R&D investment. It
is also subject to external situations such aset@nomic environment represented by the
SP 500 Index in the EU. Furthermore, given the creativeruption between upstream and
downstream, such as virtual link between UPM anda2om enabled via e-commerce as
reviewed in Fig.17, the market capitalization ofNUBhould be influenced by Amazon’s creative
disruption efforts in the downstream as represebyeits stock price.

Based on these postulates, a correlation analysigifying the governing factors of the market
value of UPM was conducted@iable 4 summarizes the results of the correlation analysig/een
the market value of UPM and governing factors @ tlalue both in upstream and downstream
over the 1998-2016 period.
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Table 4 Correlations between Market Value of UPM ad Governing Factors in both
Upstream and Downstream(1998-2016).

(1.02°%)

l['l M[::UPII..F = —4.5‘:] . i “.1[:1 Dl |.'|'.| I[jfupM + “.5{1 -DZ In GIUP:‘IF =+ ].94 Pl ]!'I RDUPM + UB“ D2 ]]'I RDLI'P.I,[

(=115 (4.03'Y)
B3 D INEX +0.59 D InEX — 0.231In5Pamazon + 043 In SPymazon

(3.03"4)

(1.11°%) (2279

adj. R* 0933
(L01'%)

(—0.91"%) (—2.40"%)

D: dummy variables; D;: 1998 — 2011 = 1, otheres = 0; [,: 2012 — 2016 = 1, otheres = 0.

~ The figures in parenthesis indicate t-statistics: Significant at the +* 1%, +* 5%, »* 20% and +* 30% level.
While this effect represented negative impact ofMURarket value up until 2011, it changed to
a positive inducement from 2012 forward, correspogdo Amazon'’s creative disruption efforts
during these years, as reviewed in 3.2.3. Thistipesieaction could be considered evidence of
the emergence of creative disruption between thendtseam and the upstream of the value
chain.Fig. 23 demonstrateshe correlation between the stock prices of Amazon dRrdA and
supports the forgoing correlation analysis. Givewirgual link between UPM and Amazon
enabled via e-commerce, it is evident that Amazasteck price increase contributed to

sustainable increase in UPM’s market capitalizasioce 2012.
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Fig. 23. Correlation between Stock prices of Amazoand UPM (2000 — 2016).

Three-year moving average.
Sources: Yahoo Finance and Nasdaq Helsinki Stock&hge.

On the basis of the foregoing analyses, a consecuateative disruption between Amazon and
UPM was demonstrated, as illustratedrig. 24.
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Amazon stock price increase (from 2011)

Stimulate UPM market value increase (from 2012)

Contribute UPM operating income increase (from 2013)

Enable UPM's R&D Increase (from 2014)

Fig. 24. Consecutive Creative Disruption between Aazon and UPM.

In order to confirm this transformation proces® thture prospect of consolidation between the
upstream and downstream was estimatgd. 25 demonstrates the prospects of stock price
correlation between leaders in the upstream (UP¥MMatsa) and downstream (Amazon). Fig.
28 25 demonstrates that this correlation changaa f vicious cycle to a virtuous cycle from
2011/2012 in both cases (Amazon vs. UPM and Am&goMetsd) and continued to strengthen.

The correlation estimate for the 2017-2020 peried wonducted by depicting stock prices as a
function of the time trend summarized belowlable 5.
Table 5 Correlation between Stock Price and Time Tend (2000-2016).

adj. R = 0.750

SP 1par = 20.555 — 0.173£ + 0.0007#
(19.85) (-7.05) (6.58)

adj. R?=0.811
SP s = 7.628 — 0.734¢+ 0.0002¢
(15.04) (-8.40) (7.52)

adj. R? = 0.925

=55.840 — 0.823£2+ 0.008¢*
(2.83)  (-222) (6.38)

SP

Amazon
SP Stock price, t: Time trend

The figures in parenthesis indicate t-statistidéafe significant at the 1% level.
The backward elimination method with 10% significariteria was used.
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The above dynamism transforming the forest-baseeebbnomy into a digital-solution-driven
creative disruption platform may provide a methad donstruct a “super digital-biofore
computer” that incorporates the identical functiohghis platform, as illustrated ifig. 26.Here,
“biofore” implies a bio-forest that grows sustaihab

ﬁ Data analysis %
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$ “
Q} .
&90 §¢o Bie data Integrarton.of c?ata ‘?ffo
& 3 sources and interfaces '
S
& &
&
Q R

Applications Digitalization Networks

Data networks,
devices, sensors,
automation, robotics

Transparency,
Joint actions

Fig. 26. Concept of a “Super Digital-Biofore Compuer” Suggested by the Forest-based
Bioeconomy Transformation.
Source: Authors’ elaboration based on VTT (2016).
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5. Conclusion

With the notion that transformation of the foreasbd bioeconomy in recent years provides
insightful suggestions for business innovationis, plaper conducted an empirical analysis of this
transformation and attempted to extract suggestimnsonstruct a digital-solution-driven,
disruptive business model in the digital economy.

An empirical analysis focusing on the transformatusiness activities observed at the forefront
of both the upstream and the downstream of theevahain ecosystem by embracing digital
solutions was conducted. UPM and Metsa (Finlanebslérs) and Amazon (a U.S. leader) were
used to represent the respective streams. Insidimélings include the following:

() Similar to the music industry, the trend of resmnmce has been observed in recent years in

the book industry.

(i) This was initiated by a renaissance of p-books.

(iif) This renaissance can be attributed to peopleseprte shift from excessive e-books to p-
books and also from e-commerce to brick-and-maittapping.

(iv) Digital innovation enabled the satisfaction of tiegjuirement by constructing a virtuous
cycle between price decrease and purchase indrepgaooks.

(v) In addition, the diversification of products andvéees corresponding to increased eco-
consciousness and peoples’ preference shifts ltasreedistinct in recent years.

(vi) These streams increase prosumers by consolidatilyigers and consumers.

(vii) Corresponding to this transformation stream, e-censm giant Amazon has facilitated
creative disruption by merging net and real rétaibugh acquiring giant physical stores.
(viii) Induced by such a significant transformation strearie forefront of the downstream of
the forest-based bioeconomy, a similar digital-8ohs-driven transformation stream has

impacted the upstream of the economy.

(ix) Forest and its product industries have also besstorming by embracing digital solutions.

(x) Traditional forest-based mills are transforminginext-generation bio-refinery hubs.

(xi) The bio-refinery hubs permit integrated manufactyriof new bio-products, resource-
efficient use of side streams from the industriedcesses, and the formation of a new
bioeconomy ecosystem.

(xii) This transformation, in turn, further accelerates transformation of the downstream of the
economy.

(xiii)  The advancement of e-commerce solutions has ldtetelimination of distance between
the upstream and downstream.

(xiv) Thus, the creative disruption platform has had it impact on the whole value
chain ecosystem of the forest-based bioeconomy.

(xv) Consequently, the forest-based bioeconomy has baasforming into a consolidated
platform industry by consolidating upstream and dstream as well as producers and
consumers.
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(xvi) All can be attributed to the digital innovation trenables real-time end-to-end supply
chain visibility, improved delivery accuracy, stod¢&vel optimization, alignment with
demand planning, and advanced e-commerce solutions.

These findings gave rise to the following insightfuggestions for industries confronting the
transformation stream:

(i) Given that the largest share of production and womsion of the forest-based bioeconomy
depends on Asia, a U.S. and Europe-initiated digadhutions-oriented transformation
should be transferred to growing economies centeneéisia.

(i) Through such transference efforts, this transfaonatshould trigger worldwide
collaboration between industrialized and growingremmies.

(i) In addition, this endeavor should be a prototypecarfistruction for creative disruption
platforms across industries.

(iv) Similar platforms should be considered in fieldshwstrong social demands, such as
healthcare, education and transportation.

(v) Co-evolution between business model transformagind further advancement of digital
solutions, leading to self-propagating dynamisnousth be accelerated.

(vi) It should be fully recognized that such endeavadseto underpin regional economies and
promote the formation of new business agglomeratajra world standard.

(vi)Dynamism in transforming to a consolidated platfoshould be further elucidated,
conceptualized and operationalized as a “supetathigiofore computer” that is applicable
to business innovations.

This research thus explores new insights into mdy ¢he forest-based bioeconomy but all
industries by embracing digital solutions.

However, due to constraints of reliable data onwbey latest business activities, successive
careful monitoring is strongly recommended.

Further work should focus on complementing thesestraints and unexplored analysis as well
as in-depth analysis of success and failure trajest with respect to creative disruptive
platforms. The “super digital-biofore computer,”saft innovation resource created by the
transformation of the forest-based bioeconomy, Ehbe developed through interdisciplinary
efforts on a priority basis. In this context, dadized bio-economy initiated by UPM'’s planned
obsolescence-driven circular economy enabled bgvoddtionary coupling between digital-bio

coupling and up-down stream coupling would be waehtite to analyze.
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Appendix 1. Trends in Production and Export of Pape Products: Global and Finland

(1961-2015).

o

Production Quantity® Export Quantity *
Finland Global Finland
Year | Graphic PaperPaper & Paperboardsraphic PaperPaper & PaperboardPaper & Paperboar
1961 1.24 2.40 29.96 74.15 1.96
1962 1.26 2.51 30.81 77.43 2.13
1963 1.34 2.75 32.73 82.26 2.30
1964 1.50 2.98 34.85 91.05 2.51
1965 1.71 3.21 36.62 96.53 2.67
1966 1.84 3.47 40.08 103.84 2.90
1967 1.78 3.39 40.31 105.02 2.82
1968 1.93 3.63 42.94 113.12 3.04
1969 2.14 4.07 46.37 122.07| 3.43
1970 2.29 4.27 48.04 125.64 3.56
1971 2.38 4.43 48.09 127.5]] 3.65
1972 2.70 4.97 51.22 136.67| 4.09
1973 3.01 5.45 55.19 147.36 4.49
1974 3.05 5.52 56.60 149.51] 4.60
1975 2.33 3.99 48.58 127.03 3.14
1976 2.52 4.55 54.67 146.30 3.70
1977 2.67 4.62 57.13 151.15 3.82
1978 3.03 5.14 61.33 158.93 4.30
1979 3.39 5.74 64.71 167.80 4.74
1980 3.60 5.92 66.63 169.36 4.87
1981 3.80 6.14 67.71 169.12 4.91
1982 3.67 5.90 66.42 166.23 4.90
1983 4.00 6.39 71.22 176.43 5.32
1984 4.85 7.32 77.24 189.06 6.06
1985 4.98 7.45 78.53 192.05 6.26
1986 5.01 7.55 83.05 202.36 6.28
1987 5.32 8.01 88.96 213.70 6.87
1988 5.77 8.65 95.79 226.59 7.27
1989 5.92 8.75 08.84 232.20 7.39
1990 6.11 8.97 102.26 239.36 7.63
1991 6.01 8.78 102.98 243.43 7.52
1992 6.24 9.15 103.94 246.37 7.86
1993 6.93 9.99 104.67 252.47 8.59
1994 7.54 10.91 113.14 268.67 9.50
1995 7.74 10.94 116.38 282.29 9.23
1996 7.16 10.44 117.53 284.31 8.53
1997 8.59 12.15 125.71] 301.12 10.16
1998 9.24 12.70 124.96 301.96 10.98
1999 9.39 12.95 132.22 315.55 11.21
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2000 9.81 13.51 138.35 324.59 11.64
2001 8.96 12.50 132.80 318.93 10.88
2002 9.09 12.79 136.25 329.81 11.45
2003 9.26 13.06 139.47 338.88 11.73
2004 10.19 14.04 147.43 355.82 12.71
2005 8.82 12.39 146.92 365.01] 11.16
2006 9.79 14.19 151.43 382.02 12.91
2007 9.77 14.33 153.67 391.76 13.10
2008 8.84 13.13 150.54 389.86 11.85
2009 6.86 10.60 135.12 370.64 9.64
2010 7.47 11.76 143.34 392.51 10.82
2011 7.32 11.33 141.08 400.18 10.45
2012 6.62 10.85 136.59 399.06 9.88
2013 6.31 10.59 132.85 396.72 9.86
2014 6.09 10.41 130.57 404.04 9.74
2015 5.92 10.32 128.05 406.30 9.85

'Quantity in million tons.

Source: FAO (2016).
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Appendix 2. Trends in Sales Volume, Sales RevenuedaBook Prices by Type in the U.S.
(2002-2015).

Sources: Nielsen BookScan U.S./PubTrack Digital. U.S

American Association of Publishers (AAP) — Montlfatshot.

38

Quantity Unit
Revenue(millions US$) (millions) Price/Unit

Year | P-book | E-book| Total | P-book| E-book| Total P-book | Change rate| E-book | Change rate| 1qig
2002 | 3897.70  2.10|3899.80

2003 | 3838.30  6.00| 3844.30

2004 | 3794.7 9.30| 3804.00 648 648 5.86 5.87
2005 | 5058.50 16.00| 5074.50 710 710 7.12 7.15
2006 | 5036.40 25.20| 5061.60 721 721 6.99 7.02
2007 | 5457.90 31.70| 5489.60 758 758 7.20 7.24
2008 | 5158.12 61.30|5219.30 778 778  6.63 6.71
2009 | 5127.43 169.50 5296.50 770 64| 834| 6.66 2.65 6.35
2010 | 4864.22 441.30 5305.30 718 69| 787 6.77 6.40 6.74
2011 | 5506.811097.6Q 6604.40 651 165| 816, 8.46 6.65 8.09
2012 | 5476.131551.2Q 7027.30 592 215| 807| 9.25 9.35% 7.21 8.46 %| 8.71
2013 | 5374.921547.20 6922.10 620 242| 862| 8.67 -6.28%| 6.39] -11.39 % 8.03
2014 | 5473.811595.2Q 7069.00 635 234| 869 8.62 -0.57 %| 6.82 6.63 %| 8.13
2015 | 5623.741381.9Q 7005.60 653 204| 857| 8.61 -0.09 %  6.77 -0.63 %| 8.17

-2.31% -1.80 %




Appendix 3. Yearly Statistics on the Factors Goveling Creative Disruption
Centered by UPM (1998-2016).

UPM UPM UPM S&P 500 Index Amazon Stock Price (Eur) UPM Stock Price (Eur
MC (Eur Mil.) | Net O/l (Eur Mil.) | R&D (Eur Mil.) December Adj. for Splits & Inflation | Adj. for Splits & Infla

Year Real Value Real Value Real Value Base year 2010 Base year 2010
1998 7891.65 1928.28 42.85 1229.23 61.31 14.21
1999 12573.00 1854.76 48.34 1469.25 90.37 23.58
2000 11024.29 2157.99 51.05 1320.28 20.87 21.21
2001 10869.63 1812.17 50.53 1148.08 14.62 20.92
2002 8851.45 957.42 51.15 879.82 23.90 17.01
2003 8784.86 408.34 53.26 1111.92 54.41 16.78
2004 9460.82 755.50 51.84 1211.92 40.49 18.04
2005 9469.32 347.52 54.64 1248.29 41.71 18.10
2006 10834.84 580.46 47.65 1418.3 33.58 20.71
2007 7465.15 508.99 52.69 1468.36 70.42 14.56
2008 4784.59 24.54 50.10 903.25 35.72 9.20
2009 4341.17 135.47 48.17 1115.1 98.04 8.35
2010 6874.00 755.00 45.00 1257.64 135.90 13.22
2011 4353.50 447.44 48.74 1257.6 121.94 8.30
2012 4386.73 1247.94 42.61 1426.2 187.77 8.34
2013 5998.59 505.96 35.08 1848.36 284.30 11.34
2014 6596.91 611.93 31.78 2058.9 217.65 12.37
2015 8206.73 1019.59 33.03 2043.94 561.01 15.38
2016 11031.89 1005.56 35.44 2238.83 615.69 20.68

MC: Market capitalization.

Oll: Operating income.

R&D: Research & Development.
S&P: Standard & Poor.

Sources!UPM Annual Reports: 1999, 2009 and 2016.
yahoo Finance.
®Nasdaq Helsinki Stock Exchange.
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Highlights

Digital solutions transforming the forest-basedesimnomy into a digital platform industry were azaly.
Suggestions for a digital solution-driven disruptlwusiness model were extracted.
Transforming stream observed at the forefront effthiest-based bioeconomy chain was demonstrated.
An empirical analysis on the noteworthy businesiities at upstream and downstream was attempted.

Amazon’s business model was analyzed.



