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Abstract 
 
Increasing role of services is often described as tertiarization of the economy, that is, the 
increased share of the services sector employment and value added. In business and 
engineering sciences the same phenomena are investigated at the level of company operations, 
value networks as well as system innovations and system-level transitions. What was described 
as a service economy in fifty or twenty years ago, are not the same ideas of a service economy 
that are investigated today. This chapter provides a broad overview on the increasing role of 
services: how this phenomenon has been addressed in different fields, including the forest-
based sector research. Taking the observation from the research on services and related changes 
in business and production systems, three developments in the forest-based sector are 
described: biorefineries, building systems and forest big data exemplify the challenges in 
assessing the role of services and their outlook. The forest-based sector and its role in the 
evolving circular bioeconomy can contribute to the development of service economy 
conceptualizations, but clarification of the core concepts is needed: without an overview on the 
issues, concepts and models of service research, it is difficult to position the forest-based sector 
or its services into a wider debate about evolving production modes or what is called as a 
‘service economy’. 
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Increasing role of services: trends, drivers and search for new perspectives  
 
1.1 Introduction 
 
Increasing role of services is recognized as one of the major trends both in the developed and 
developing economies (De Backer et al. 2015). Often this trend is described as an increase in 
the number and volume of services. Today the services sector contributes 70-80% of 
employment and value added of the developed economies, and services trade represents 21% 
of the global trade flows. Manufacturing and services sectors are closely interconnected: the 
input acquired from external services providers is estimated to contribute 40% of the 
manufacturing output and, vice versa, services cannot be provided without the necessary 
infrastructures and other material provisions supplied by the manufacturing industries. 
Furthermore, 40% of all occupations in manufacturing are in fact service-type occupations, 
such as R&D, management, accounting, legal services, marketing, distribution or after-sales 
services (Pilat et al. 2006), and 30% of the manufacturing companies themselves sell also 
services (Neely et al. 2011). Overall services are embedded in all economic sectors. Existing 
statistical metrics do not fully reveal these developments, and technological advances make the 
assessment ever more challenging due to new types of services and service concepts emerging 
in the markets. 
 
During the past decade, the increasing role of services has also gained interest in the forest-
based sector research (Hetemäki 2011; Toppinen et al. 2013; Näyhä et al. 2014). Role of the 
forest-based services – or bioeconomy services – is expected to increase as part of the economic 
and productive processes of the future circular bioeconomy (Hetemäki et al. 2017). Yet, data 
and information are lagging to assess services and their potential. For example, there is a lack 
of outlook for the forest-based tourism, health and recreation services, or the exports potential 
of consultancy, education and training (Hetemäki and Hänninen 2013, Näyhä et al. 2015). 
Furthermore, forestry and sustainable forest management (SFM) provide an important service 
to society by maintaining and enhancing the ecosystem services (for example in the EU Forest 
Strategy, see Pelli et al. 2017). These are the services that nature, or forests as such, provide: 
wood and other raw materials and products, air and soil quality regulation, carbon 
sequestration, habitat and biodiversity, as well as contribution to human health, spiritual and 
aesthetic experiences (Millennium Ecosystem Assessment 2005).  
 
This chapter provides a broad overview on the increasing role of services: how this 
phenomenon has been addressed in research on services and what it implies for the forest 
sector. Overall, the growth of the services sector in general macro-economic terms has been 
recognized since the late 1950’s, and there are research traditions in several disciplines 
investigating services, what the increasing role of services implies, and what kind of trends and 
drivers are detected for future research. Today the multi-disciplinary field of services research 
includes, among others, economics, business sciences, engineering sciences and socials 
sciences. The forest-based sector already applies outcomes from these research fields in its own 
investigations as well as in the company operations. However, the research remains scarce and 
scattered.  
 
This chapter first summarizes the trends and drivers perceivable in research on services, and 
then, gives an overview on the forest-based sector research and its interest in services. The 
service economy of today is not the same phenomenon than the service economy discussed 
over the past decades. Taking the observation from the business and engineering sciences, how 
they have evolved to research services and related changes in business and production systems, 
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three forest-based sector developments are described. The examples from biorefineries, 
building systems and forest big data illustrate the challenges we face when trying to make an 
outlook for the future services. Instead of seeking to assess intangible services separately from 
the tangible production, a synthesis view is taken on service systems. The approach stems from 
the business and engineering sciences, and today its concepts are applied also for example in 
what is called as ‘service science’ engineering human and technological systems together. The 
chosen method does not provide an answer to the question what the future services are or their 
share in the economy. The chapter seeks to improve understanding about the increasing role of 
services, how it has been addressed in different fields, and what kind of opportunities and 
challenges unfold addressing this phenomenon in the forest-based sector context. 
 
1.2. Trends, drivers and multiple research interests on services  
 
1.2.1 Services sector, economic growth and international trade  
 
The services sector contributes 70–80% of national value added and employment in developed 
countries, and its share is increasing also in the developing countries. The traditional division 
of economic sectors, especially the borderline between manufacturing and services has become 
blurred: business services contribute an important input to the manufacturing operations, while 
manufacturing companies themselves also produce services along their value chains and offer 
services to their customers. Well-developed knowledge-intensive business services (KIBS) are 
recognized important for the success of the manufacturing industry in internationally 
distributed production (De Backer et al. 2015). Business services refer to for example 
financing, legal services, accounting, human resources management and marketing.  
 
Technological development has speeded up the international trade, and the most competitive 
combinations of resource use are sought by distributing production internationally. Instead of 
trade in goods and services produced in one geographic location, interim goods are traded 
between different locations. For example, in the electronics or automotive industries, interim 
goods are imported not for producing goods for the domestic markets, but for producing goods 
for exports. These so-called imports for exports play a significant role for the regions that have 
specialized in specific production tasks in the supply chain. In such global value chains, the 
developed countries tend to focus in services tasks, such as headquarter functions, research and 
development, intellectual property rights, design and marketing, while more routine production 
and assembly tasks have been located to the low-cost countries. This development, however, 
has not been unidirectional, but also the higher value-added services tasks have become 
distributed internationally. Information technology has radically reduced the cost of moving 
ideas across borders and the tasks such as management, marketing and R&D have become 
offshored (Baldwin 2016). Intangible assets are often the most valuable ones: Today for the 
value of a manufacturing company, the patent portfolio may be more important than its physical 
capital assets. 
 
The interdependencies of the services and manufacturing sectors as well as the dynamically 
changing configurations of the global value networks call for new means to grasp the 
developments. Work towards this goal is already ongoing, for example, to develop international 
input-output analyses (Stehrer et al. 2014; Taglioni and Winkler 2016) and trade-in-tasks 
analyses (summarily in Kenney 2013; Sturgeon et al. 2013; Ali-Yrkkö and Rouvinen 2015). 
The bioeconomy developments and increasing pressure on renewable resources require more 
investigations on the interconnections between services and the primary production, too. 
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1.2.2 Services and sustainability  
 
In the sustainability studies, for example, Product-Service Systems (PSS) investigate different 
forms of sharing, re-use, repair and other processes that are developed around the tangible 
products (summarily in Mont 2002; Tukker 2004; Tukker 2015). However, the connection 
between services and sustainability is not unambiguous; although replacing the material goods 
with increasing use of services is perceived to decrease pressure on natural resources, also 
services use material resources. In fact, the easier the use of services is made, such as the digital 
applications in consumers’ everyday lives, the more people use them, and the more resources 
are needed for the necessary infrastructures. Services can affect transformations in the 
economy, for example, in finding solutions to resource efficiency, environmental concerns or 
other societal challenges – but these outcomes are not to be taken for granted (Gallouj et al. 
2015) 
 
At the same time, resources are becoming scarce for satisfying the needs of the increasing 
global population. Access to the raw material sources becomes critical, and resource-efficiency 
needs to be improved. The efforts towards more circular economies and processes of material 
flows will require new types of services. That is, the tangible production of extraction, 
processing, production and assembly can be expected to become ever more amalgamated with 
the intangible services, such as transportation and logistics, standards and testing, and all data 
and knowledge flows necessary to design and manage production, distribution and use (as an 
example of the reviews across different research fields, see Boehm and Thomas 2013).  
 
1.2.3 From services to systems in business and engineering studies  
 
Company-level investigations on the role of services have been carried out in several fields. 
Overall, the emergence of services research in the business studies field stems back to 1970-
1980s, when the growing service companies, such as financing and hospitality businesses, 
called for the business schools to address the specificities of services as a separate lane of 
investigation in marketing (Fisk and Grove 2010). Typologies were developed how services 
were different from tangible goods, and later, also how the intangible and intangible value 
creation could be integrated in an optimal way. One of the popular typologies has been to define 
services as intangible, deeds or performance; heterogeneous, different at each time of delivery; 
inseparable, produced and consumed simultaneously; and perishable, thus it is not possible to 
store them – these typologies have several challenges (see for example, Zeithaml et al. 1985).  
 
Today the business analyses comprise of studies on the services sector companies specifically, 
and on business development in more general terms. Research questions are, for example, how 
new services are developed, what affects success in services, how value becomes co-produced 
in interaction between the service provider and the customer, or how markets emerge through 
resource integration. For the past 10-15 years, service research has gained more and more 
emphasis in parallel to services research (Bitner and Brown 2008; Ostrom et al. 2010). 
Highlighting the difference between these two: the research on services is interested on services 
companies or services business, thus emphasizing the specificities of services, while the service 
research elaborates a synthesis view and is interested in value creation in any producer-
customer or provider-user interaction (example of one such approach, see service-dominant 
logic by Vargo and Lusch 2017). 
 
In the engineering research services have been analyzed in industrial marketing and 
management, supply chain and operations management, as well as IT and information systems, 
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among others. For example, servitization of manufacturing gained interest from the late 1980s 
onwards. There was a trend recognized in manufacturing companies adding their products with 
pre- and aftersales services, and later, moving downstream in the value-added chain to sell 
services mainly (Vandermerwe and Rada 1988; Wise and Baumgartner 1999; Oliva and 
Kallenberg 2003). Even if services increased the company turnover, they do not necessarily 
improve profitability of the manufacturing companies (Gebauer et al. 2005). Consequently, the 
manufacturing companies are not only moving downstream in their value chains, but several 
strategic choices are made both upstream and downstream (summarily in Baines et al. 2009; 
Kowalkowski et al. 2017). The engineering and machinery sectors provide several examples 
of these developments, such as the Rolls Royce changing its business concept from selling 
engines for aircrafts to selling its customers ‘power by the hour’, i.e., the product and its 
maintenance invoiced as the time that the aircrafts operate, or the IBM shifting from production 
of computers to engineering information systems, and further, to engineering and management 
of service systems. In other words, today, servitization in manufacturing is understood to 
include also considerable business model changes regarding how value is created, distributed 
and captured. There is a rich research field, not only about servitization or services in 
manufacturing, but also engineering of supply systems, technological or other systems 
necessary in production that investigate similar issues than those raised in the above-mentioned 
service research (as an example, see service science by Maglio and Spohrer 2008).  
 
1.2.4 Services, technology and innovation  
 
The connection between services, technology and innovation has several dimensions (Miles 
1993). The information and communication technology (ICT) development created totally new 
types of services, but it also increased productivity of the old services sectors such as 
transportation, wholesale and retail, and business services. Outsourcing of services tasks from 
the manufacturing companies made services visible, but at the same time adoption of new 
technologies allowed the service companies to increase their efficiency and develop new 
services to their customers. What at first was studied as innovations in and for services, i.e., 
service companies adopting the new technology, has extended to a wider understanding of the 
processual nature of service innovations (Coombs and Miles 2000; Gallouj and Savona 2009, 
Toivonen 2016). Service companies disseminate new technologies as well as the practices that 
they learn by applying the technology into their customers’ contexts. This impact extends 
across different customer fields, thus, manufacturing and other services companies, as well as 
the primary production and public-sector organizations – and through the trade of services also 
internationally. For example, the clean tech and green technology solutions for improving the 
environmental impact or resource efficiency include both the infrastructure, its development 
and maintenance services. Services are part of the innovation system. 
 
Overall, interest on services and innovation accumulated in late 1990’s. The innovation surveys 
of the Oslo manual for innovation were expanded to also services sectors in 1997, and 
marketing and organizational innovation categories were added in the 2005 edition of the 
manual (OECD and Eurostat 2005). Innovation in services is described as less technological, 
more incremental in nature, less formally organized, and more difficult to protect with 
intellectual property rights, IPR. Services illustrate more open approaches to innovation: 
Companies offering services interact with their customers, and they gain insights into the 
customer processes which they can then utilize to further improve the solution they offer. Alike, 
the customer improves efficiency if it opens its own processes for developing the necessary 
supply network, rather than acquiring a specific product or service separately (Boden and Miles 
2000; Toivonen 2016).  
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1.2.5 Technology-enabled platforms B2B, B2C, C2B, and C2C  
 
As already highlighted above, technology has been an important driver for increasing role of 
services, particularly, the digital technologies that enable accumulation of data and more 
efficient organization of operations. Noteworthy these developments do not limit themselves 
within the manufacturing-processing or the tangible production, but they extend to various 
forms of market exchanges. Technology-enabled platforms provide new ways how to re-
connect idle resources: Airbnb became a global accommodation provider without any own 
hotel infrastructure investments, Uber became a global taxi company without its own car fleet, 
Facebook became a global media without its own journalists or media production, and so forth. 
Furthermore, the users can establish their own distribution channels and create added value, 
which is no more under the control of the traditional producers or service providers. What used 
to be business-to-business (B2B) and business-to-consumers (B2C) becomes several forms of 
transactions, including consumers-to-business (C2B) and consumers-to-consumers (C2C). 
 
Data that the platforms collect on users and their behavior has become a valuable resource on 
its own. The roles and tasks, as well as the money transactions become re-configurated, thus, 
it changes who produces what to whom, and what is the basis of the market transactions. What 
can be provided as-a-service solution extends to various operations well beyond the digital 
world; for example, Mobility-as-a-service (MaaS) provides a digital platform that connects 
both public and private transportation as well as different means of mobility into one single 
service application for the user. What we understand as services and what we expect as service 
is changing. Technological change is not an add-on to the old operations, but it interlinks with 
the changing society. Digitalization today is not the same thing as it was in the year 2000. 
Earlier it was about e-marketplaces and how marketing of goods and services changes, today 
it is about how production is organized. At present, the big data, internet of things and robotics 
are expected to encourage companies to relocate their production and assembly tasks back to 
the developed countries (Brynjolfsson and McAfee 2014; OECD 2017).  
 
The ongoing industrial revolution is even foreseen to make the division between tangible and 
intangible production ultimately artificial (OECD 2017, cf. Boden and Miles 2000). Today it 
is relatively easy to find examples of the digital platforms as a means of new services. The ICT 
development led to emergence of new types of services, and its convergence with other 
technologies created new operation modes. But in a similar vein, totally new services can be 
envisaged to emerge from the advancements in bio- and nanotechnologies (Chang et al. 2014; 
Gallouj et al. 2015).  
 
1.3 Forest-based sector research on services 
 
1.3.1 Production oriented view on services 
 
The forest-based sector is production oriented, and its market analyses, business development 
and innovation models focus on the tangible manufacturing production. The data and metrics 
has been developed to satisfy the needs of the wood (biomass) production processes. 
Consequently, services, such as administration, education, research and development, and data 
and information services, are assessed as necessary inputs in sustaining the production, rather 
than own business and value creation entities (Hetemäki and Hänninen 2013; Näyhä et al. 
2015).   
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The forest-based sector research has addressed similar topics than were summarized above 
from the services research. However, the investigations have not focused on services 
specifically, or they have used product-oriented analytic frameworks to address also services 
(Pelli et al. 2017). Services have been for example recognized as one part of the intangible 
value-creation in the analyses of the wood products industries, along with other intangibles 
such as the product and process qualities, renewable and traceable raw material, environmental 
sustainability and corporate social responsibility (e.g. Toivonen et al. 2005). New business 
opportunities have been investigated in non-wood goods and services, thus, including also 
services in the rural development, entrepreneurship and innovation studies in forestry 
(summarily in Niskanen et al. 2007; Weiss et al. 2011). Furthermore, similar to the knowledge-
intensive business services mentioned above, the forest owner services research has addressed 
questions on outsourcing, innovation and entrepreneurship in forestry, and the changing 
customer needs (Clark 2005; Anderson 2006; Hull and Nelson 2011; Mattila and Roos 2014). 
 
The research on services that has been carried out in the parallel disciplines may remain less 
recognized in the forest-based sector research. For example, services business related to forests, 
such as the nature tourism, has been analyzed in the marketing and business studies and the 
tourism research. On the other hand, in the engineering literature, the forest-based industry 
servitization cases are often presented among other manufacturing industries, whether it is the 
collaboration between the machinery and engineering companies and their customers in the 
processing industries or between the pulp and paper industries and their customers (Davidsson 
et al. 2009; Viitamo 2013).  
 
1.3.2 Circular bioeconomy and cross-sectoral collaboration 
 
Recent bioeconomy and circular economy strategies have emphasized the need for 
diversification and to cross-sectoral collaboration, thus, highlighting also the forest-based 
sector partnerships extending to energy, textiles, chemicals, food and other industries (de Besi 
and McCormick 2015; Hansen 2016; Hetemäki et al. 2017). There is also an increasing focus 
on significance of higher value-added products versus bulk products (e.g. Schipfer et al. 2017; 
Toppinen et al. 2017). Although the focus in these strategies tends to be in the biomass 
processes, the development of new bio-based materials and their markets requires more close 
collaboration along the value chains, for example in wood construction and pulp and paper 
industry/biorefineries (Toppinen et al. 2017; Näyhä et al. 2014).  
 
Again, the interest of the forest-based sector research and perspectives are not in services 
specifically, but the substitution strategies and emerging bio-based solutions require new 
thinking about the customer processes and the overall business ecosystem as well as wider 
societal and environmental challenges, where also services play important roles. Services affect 
competitiveness of the extant forest-based businesses, they are embedded in the renewal 
processes of the whole forest-based sector, but often services are not explicated despite they 
are crucial parts in the innovation systems of the evolving bioeconomy (Pelli et al. 2017). It is 
also noteworthy, that different actors and stakeholders understand bioeconomy and forest-
based bioeconomy concepts differently, which creates more ambiguities also for discussing 
new products, processes and services (Kleinschmit et al. 2014; Hurmekoski et al. 2018). 
 
An economic paradigm shift calls for connecting the socio-economic and technology processes 
with the ecological systems that directly and indirectly sustain also the human systems. The 
services that forests provide, offer diverse and growing economic and employment potential. 
The forest research has already made first openings towards this aim. Hetemäki et al. (2017) 
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call for science-based decision-making systems and development of tools how to integrate 
natural capital in a circular bioeconomy model. Better understanding on the role of natural 
capital could draw more attention towards services, including ecosystem services, in the 
bioeconomy strategies and assist in decoupling economic growth from environmental 
degradation. On the other hand, Matthies et al. (2016) have elaborated the service-dominant 
logic conceptualizations from the marketing field and propose ‘value in impact’ as a conceptual 
tool for economic and market analysis: the natural ecosystems and the human-based service 
systems could be brought into the same assessment. Pelli et al. (2017; 2018) seek to address 
the same question from the perspective of companies and business systems.  
 
1.3.3 Forest-based sector and forest-based services  
 
The interest in services in the forest-based sector research is relatively recent. Also, the 
concepts of what is understood by the forest-based services are still imprecise.  
 
Hetemäki and Hänninen (2013) and Näyhä et al. (2014; 2015) defined three service categories 
for the forest-based services: 1) forest-related services that  are  directly  related  to  forests, 
such  as  nature  tourism  and  recreation,  hunting,  mushroom  and berry picking as well as 
the services that forest produce (ecosystem services, such as soil and water services, and carbon 
sequestration); 2) forestry-related services, including for example,  advisory  services,  forest  
management  planning,  forest  inventory,  administration,  governance,  R&D  and  education; 
3) industry-related  services linked to the manufacturing of  forest-based  products (e.g. R&D, 
design, production processes, headquarters functions, logistics, marketing) including the forest 
industry but also the supply and customer industries such as machinery and engineering, 
energy, chemicals etc. 
 
In the forest-based sector strategies, the UNECE/FAO Green Economy action plan (2014) 
recognized the services that are related to forest products (such as maintenance, planning, 
servicing, monitoring, programming, patents, R&D, education and consulting), to forests 
(tourism, recreation, inventory and monitoring, forestry services, etc.), and to more generally 
the ecosystem services, thus, climate services, protection services etc. The FOREST EUROPE 
(2014), in turn, explicated services as a part of the green economy, rural employment and 
income: the green jobs in the forest-based sector refer to employment in forests and 
manufacturing, including R&D, administrative and service activities that contribute to 
preserving or restoring environmental quality.   
 
Pelli et al. (2017) defined, based on the business research literature, three perspectives for 
analyzing services in the forest-based sector and its strategic partnerships of the bio-based 
industries, processing industries, manufacturing, energy-efficient buildings and green vehicles: 
1) a production-focused view on services as activities or operations, 2) a product-focused view 
on services as tradable outputs, and 3) a strategic orientation on service as a business model 
definition how value is created. From the analyses of the R&D roadmaps they derived also a 
fourth category which was emphasized in the forest-based sector strategies: ‘services to 
society’ refers to the forest ecosystem services, sustainable management and use of natural 
resources, and the contribution of the forest-based sector to the rural employment and 
livelihood. 
 
Compared with the research fields briefly discussed in the Chapter 1.2, the above forest-based 
services categories mix several concepts that are investigated separately in the services 
research: services businesses, such as tourism or business services; services produced and 
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offered by the manufacturing companies, such as pre- and after-sale services; services within 
the primary production such as forest owner services or environmental services for example 
related to nature conservation, and finally; the ecosystem services that stem from a very 
different conceptual background than the aforementioned categories. The idea of connecting 
all these into the evolving new production paradigm or economic model requires new thinking 
and relating the concepts more closely to that how other disciplines as well as companies, 
organizations, and various stakeholders already work on services.  
 
This means that without further clarification and further elaboration, it will remain very 
challenging to deliver the ideas of forest-based services to the decision makers and wider 
audiences. Services – including the services to society by the forest-based sector – deserve 
more attention in the evolving economic paradigm. Crucial questions are also what 
preconditions are needed for developing new or more value-added services, who are the actors 
providing services and who are the customers or beneficiaries of various servicing processes. 
The evolving service economy of the 21st century is an interesting framework to elaborate 
these questions from a new perspective, but it requires translating the forest-based services to 
concepts and models that the actors operating in the present service economy understand. 
 
1.4 Future opportunities and challenges  
 
1.4.1 Evolving forest-based sector in a service economy context 
 
As the above broad overview illustrates there is a rich research tradition in several disciplines 
investigating the increasing role of services and its implications. Macro-economic analyses as 
well as services research have been interested in the interdependencies between manufacturing 
and services (Chapter 1.2). It has been recognized that the intangible services become more 
and more difficult to separate from the tangible goods production. In the business and 
engineering studies a similar development from goods and services to a synthesis view is 
perceivable, as well as the trend from analyses of linear value-added chains to analyses of value 
networks, or further, wider systems. Services such as IT systems, logistics, marketing, R&D, 
retail/wholesale and various business services are inherent to production processes. Often 
services, such as technical services that assist the customer to use a product or materials, need 
to be offered for the customer whether they generate separate cash flow or not.  
 
Compared to this, the interlinkages between the primary production and services have been 
less investigated. Yet, similar developments than those recognized in manufacturing can also 
be found in the primary production: forestry is a knowledge-based activity, where public 
organizations and private companies utilize technology-enabled services and develop their 
processes to satisfy the customer needs, for example, the changing needs of forest owners. 
Wood procurement is not only harvesting and after-harvesting operations, but also various 
legal, financial and other services related to the property management are provided for the 
private forest owners. This development has taken place within the primary production sector, 
but it connects with the services sector of the economy. In the forest industry, similar to other 
manufacturing industries, services refer to inputs acquired from external service providers, the 
increasing capacities built in-house or aimed by joint ventures, as well as services added on the 
products for the customer.   
 
The notion how the business and engineering sciences have evolved to address the increasing 
role of services in their investigations provides new perspective also to the evolving forest-
based sector: what comes to the fore if we address the changes in production as a more profound 
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system transition, instead of seeking to assess the services separately from the tangible, material 
processes? Overall, is it possible to assess services and develop the high-value added services 
separately from the evolving circular bioeconomy processes? And from the forest-based 
services conceptualizations (Chapter 1.3.3) point of view; do the services to society, such as 
sustainable management and use of natural resources, connect with the evolving service 
economy? The following three forest-based sector contexts illustrate these questions. All 
examples are from Finland and highlight the recent developments of crossing the traditional 
sector boundaries.  
 
1.4.1.1 Pulp industry: from pulp mills to biorefinery ecosystems 
 
The biggest forest industry investment in Europe in recent years has been the Metsä Fibre 
bioproduct mill by in Äänekoski, Finland, which started operation in 2017. It has been 
introduced as a business ecosystem specializing in different bioproducts and services, and with 
several small-and-medium-sized companies operating together with Metsä Fibre. Resource-
efficiency is the key concept of the ecosystem and, in essence, one producer’s waste becomes 
other producer’s raw material. The main product of Metsä Fibre is still softwood pulp for paper 
production, but the company is seeking new uses for this raw material, for example in the textile 
industry. The company has participated, together with other large forest industries in Finland, 
in technology and R&D programs with downstream partners, such as the clothing company 
Marimekko, in order to support the whole supply chain development from raw materials to the 
end customers. Even though the pulp companies’ position is that of a raw material producer, 
they seek to enter to more value-added products, to develop a brand name for the new material 
and to improve their technical services so that the customers could serve their own customers 
better. The R&D project is still ongoing, but Metsä Fibre has already presented its first pilot 
garments to raise awareness of the public as well as interest of the potential investors to test 
and scale up the production for textiles (Palahí and Hetemäki 2017, and further information in 
http://bioproductmill.com/). 
 
In this example, trying to estimate the value of services separately from the tangible production 
is very challenging. In fact, many of the services, such as R&D, testing, monitoring and other 
expert services would not exist without the investigations on novel ways to utilize pulp and its 
production process. Furthermore, the new materials or products of biorefineries are not 
necessarily directly applicable to the further downstream production but require also 
adjustments in the customer industry processes (Bauer et al. 2016). Development of solutions 
necessitates interaction across several levels of the value networks and deeper understanding 
of the customer needs throughout the supply chain. Services, such as necessary resource 
management tools, knowledge flows or data and monitoring systems, develop integrated into 
the tangible production processes, and they affect both the upstream supply chain and the 
downstream customers. Processes become re-configured through resource integration and 
mutual learning of multiple actors. The higher value-added services are activities embedded in 
production and recognizing the opportunities for transferring these skills and knowledge to 
another use context requires new thinking. Many of the future bioeconomy services do not yet 
exist because the technologies and applications are currently developing.  
 
1.4.1.2 Wood products industry: from engineered wood products to building systems 
 
Examples of the wood products industry leaning towards services are that a company producing 
wooden frames offers assembly services to its customers, or a company producing wooden 
elements offers the customer with a technical solution including planning, the product, its 
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engineering and assembly. Large wood product companies that operate in the global markets, 
such as Stora Enso, have developed building information model tools including country 
specific requirements for example on acoustics and fire safety in their key market areas. These 
tools assist architects and engineers to design and plan wooden buildings according to the 
national rules, and thus, support adoption and use of the engineered wood products, such as 
cross-laminated timber (CLT) and laminated veneer lumber (LVL). Even if the companies still 
are suppliers of varied wooden products for the construction industry and pre-fabrication of 
wooden elements and modules, they seek to provide solutions that assist both their direct 
customers as well as the supply and production networks of these customers (Pelli et al. 2018, 
and further information in http://buildingandliving.storaenso.com/products-and-
services/building-systems ) 
 
As in the above biorefinery example, also here services do not necessarily generate new cash 
flow, but they are necessary for the customer adopting wood-based solutions. The wood 
products offer renewable sustainably-sourced materials and novel technical solutions for multi-
story buildings and large-scale construction which has traditionally been dominated by the 
concrete and steel industries (Hurmekoski, 2016). The construction industry, in turn, can be 
defined as a complex products and systems sector, partly manufacturing and partly services. It 
integrates various supplies, materials, components, and equipment as well as engineering, 
design, consulting, project management, and financing services. Complex processes, capital 
intensiveness, and project-based activities lead to an emphasis on cost-efficient processes, risk 
minimization, and a slow adoption of novel technical solutions (Bröchner, 2010). Furthermore, 
regulations, norms and standards are local, thus, for example the planning and engineering 
services that are necessary for designing the technical solution need to be acquired in the 
country where the wood products are used. Also, assembly and pre-fabrication or on-site 
services are domestically sourced. It is costly to move downstream in the value-added chain, 
and the construction industry has strong operation modes that dominate the market. Finding 
higher value added from wood as material would require rethinking the solutions for the whole 
supply chain as well as for the inhabitants, users, tenants or businesses operating the buildings. 
For example, solutions contributing to human health and wellbeing, better living or higher 
employee productivity do not stem from the construction material as such, but the design of 
the built environment at large. New products and services could be provided, but the 
established market players are not necessarily the primary source of such thinking to develop 
the built environment. 
 
1.4.1.3 Forestry: from forest data to big data 
 
The service platforms, new digital applications and technology solutions are foreseen to 
support the implementation of the Finnish bioeconomy strategy by efficient mobilization and 
use of wood. The forest data, in turn, is developed to ensure more accurate and precision data 
for the decision making at different levels. Several lanes of forest big data developments are 
ongoing and seeking to combine the data flows from satellite-based data, laser scanning data 
and the data collected by harvesters during the forestry operations. Focus is on wood 
procurement and an efficient biomass supply, but it is foreseen that the digital infrastructure 
enables also improved biodiversity monitoring, and for example, development of carbon 
balance related tasks. The online service ‘Metsään.fi’ for forest owners and service providers 
(metsaan.fi) was launched by the Finnish Forest Centre in 2011. It provides the forest owners 
a direct access to data on their own forests. Previously they could acquire this data only if the 
forest expert organization had prepared a forest management plan for their property. The goal 
of the online service is to improve efficient utilization of the data collected by public funding 
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and to support active forestry operations in the private-owned forests. Parallel to this, the large 
wood procuring companies have developed their own information tools and services. As an 
example of the evolving market, the online wood procurement platform (kuutio.fi) opened in 
2017 in collaboration between the forest owners and wood procuring industries. The 
development of these new service platforms is coordinated by the established forest sector 
organizations (Pelli et al. 2018).  
 
The initiatives of an open forest data strive for platform thinking; thus, opening also 
opportunities for new types of services and new service providers. Pilot ideas are already tested, 
such as berry data applications or forests for recreation use (www.berrymonitor.com), but they 
are still at an early stage of development. As the examples of digital solutions in other sectors 
illustrated (Chapter 1.2.5), the platforms enable also consumer-to-business or citizen-to-
administration, citizen-to-citizen and so forth interactions. We are just in the beginning of these 
developments: services as well as the service provisioning and how value becomes created, 
distributed and captured is evolving. If somebody has a business idea – or a strong opinion 
about something – there are new means to turn it into a market action and in a very quick pace 
test it, multiply it and sell it further.  
 
1.4.2 New perspectives: from services to service systems? 
 
As an overall observation from the above forest-based sector developments can be concluded 
that the increasing role of services is not only about the services business that we already know 
how to measure. The phenomenon it is also about the qualitative changes within the production 
processes that we do not have concepts and models to describe how the forest-based sector 
actors benefit their customer industries’ processes and how they could improve their service to 
the customer industries of today as well as the ones in the future.  
 
In marketing language what companies offer to their customers is called ‘value proposition’. 
The value proposition answers to questions: how the customer benefits from selecting the 
particular product or service, what is required from the customer to use the product or service, 
and sometimes also how the proposed solution contributes to the customer processes in a longer 
term (summarily in Payne et al. 2017). Thus, even if there are no explicit services added on a 
product, the company serves the customer by fulfilling its need and inviting the customer to 
integrate its resources to create value from the company offering. For example, the forest 
industry companies offer to their customers timely delivery of requested quantities and 
qualities, traceable supply chain to ensure sustainable use of the renewable raw materials, and 
efficient processes to ensure competitive prices. This value proposition is repeated for products, 
such as sawn wood or pulp, as well as higher value-added products, such as engineered wood 
products or pulp for a specific product segment for example in food industry. The new bio-
based solutions, which are promoted for substitution of materials with the renewable ones, such 
as bio-based fuels for energy, wood for multistory construction, wood-based pulp for textiles 
or substances for chemicals and other industries, require a new type of value proposition.  
 
As highlighted in the above examples, the new solutions require modifications of the customer 
industry processes, and the forest industry companies need to think of means to assist their 
customers to adopt the new products. Means to assist the customers is called service, even if 
these engineering or other services do not provide cash flow or they would no more be needed 
when the customer process is fully accustomed to the new material flow. Value is not created 
in production, but it requires integration of the customer resources. Service research (Chapters 
1.2.3-1.2.5) is interested in these interactions because they enable continuous process 
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development: innovation does not cease when the customer process is ready to fully utilize the 
new solution, but the established feedback loop between a producer and its customer generates 
continuous inputs to further develop both the customer’s value network and the producer’s 
supply network.  
 
Today these interactions are technology enabled, (see the algorithm revolution by Zysman et 
al. 2011), but the idea is in principle the same in any service exchange. For example, a forest 
owner is not a target for the offer by the forest services provider, but he/she could be understood 
as a source of necessary knowledge and skills for the forest management and planning, and 
sustainable use of natural resources. The interaction between the producer and customer, or 
service provider and user, creates the basis for the future value creation.  
 
The opportunities and challenges by services and service provisioning in a future bioeconomy 
can no more be solely assessed with the concepts of past production paradigm. For example, 
the internationally distributed supply chains where services have played a crucial role during 
the past decades do not provide a direct analogy to project the development of today’s supply 
chains: enabling technologies are now different and new applications are already foreseen to 
create opportunities for new service concepts; resource scarcities have increased demand for 
renewable resources as well as for resource efficiency solutions, and; what is becoming more 
and more abundant is data and information, but the rules and practices related to the use of this 
resource base are developing (cf. OECD 2017). Neither the services businesses can be expected 
to remain the same: the knowledge-intensive business services as well as the tourism, health 
and wellbeing services will evolve together with the new enabling technologies and changing 
modes of production and distribution. These developments are taking place parallel to the 
evolving circular bioeconomy – whether or not the forest-based sector and its organizations are 
actively developing new services or contributing to the definitions what is understood by 
service.  
 
In other words, there is an opportunity to rethink what are the services to be developed for 
future income in a bioeconomy, what is produced as-a-service based on forest resources, or in 
more general terms, what is provided as service to society by the forest-based sector. Without 
an overview on the issues, concepts and models of service research, it is difficult to position 
the forest-based sector or its services into a wider debate about the evolving production modes 
or what is called as a ‘service economy’. This service economy is under construction. For 
example, in the research on services a shift towards systems thinking can be perceived, yet, 
there are several lanes of research on these service systems, such as technological systems or 
platforms, business-to-business networks or supply systems, markets as institutional systems 
or the product-service systems and their impact on sustainability. These conceptualizations 
provide new perspectives to assess what we understand by increasing role of services, its past 
developments as well as its future in the forest-based sector context.  
 
1.5 Conclusions 
 
This chapter provided a broad overview of the increasing role of services in the forest-based 
sector. Focus was on trends and drivers detectible in different disciplines investigating services 
and related developments as well as the forest-based sector research. What was described as a 
service economy in fifty or twenty years ago, are not the same ideas of a service economy that 
are investigated today.  
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Three forest-based sector developments were described. The examples do not allow projections 
to be concluded on the macro-economic developments or, for example, market outlooks of 
services. Instead, attention was drawn to the observation that the increasing role of services is 
not only about the services business that we already know how to measure, but also the 
qualitative changes within the production processes. The interdependent developments of 
technology and society, affected by the increasing resource scarcities, change what we measure 
as services and what we expect as service. These developments are ongoing. The concepts and 
models developed in several fields of service research could provide means to elaborate 
renewal of the forest-based sector, including the new services businesses, but also more 
profound transitions towards a circular bioeconomy. 
 
Services – including the services to society promoted in the forest-based sector strategies – 
deserve more attention both in the forest-based sector research and in the circular bioeconomy 
strategies. However, the forest-based services require clarification and relating the concepts 
more closely to that how other disciplines as well as companies, organizations, and various 
stakeholders already work on services. Without further elaboration, it will remain challenging 
to deliver the ideas of forest-based services to the decision makers and wider audiences.  
 
References  
 
Ali-Yrkkö, J. and P. Rouvinen. 2015. Slicing Up Global Value Chains: a Micro View. J Ind 
Compet Trade 15(1):69-85. 
Anderson, F. 2006. A comparison of innovation in two Canadian forest service support 
industries. Forest Policy Econ 8(7):674-682.   
Baines, T.S., H.W. Lightfoot, O. Benedettini and J.M. Kay. 2009. The servitization of 
manufacturing: A review of literature and reflection on future challenges. J Manu Tech Man. 
20(5):547-567. 
Baldwin R. 2016. The Great Convergence Information Technology and the New Globalization. 
Harvard Univeristy Press. 
Bauer, F., L. Coenen, T. Hansen, K. McCormick and V.Y. Palgan. 2016. Technological 
innovation systems for biorefineries: a review of the literature. Biofuel Bioprod Bior 11:534-
548. 
Bitner, M.J. and S.W. Brown. 2008 The service imperative. Bus Horizons 51(1) 39-46. 
Boden M. and I. Miles. 2000. Conclusions: Beyond the Services Economy. In Services and the 
Knowledge-Based Economy, ed. I. Miles and M. Boden, 247-264. Continuum. London and 
New York. 
Boehm, M. and O. Thomas. 2013. Looking beyond the rim of one’s teacup: a multidisciplinary 
literature review of Product-Service Systems in Information Systems, Business Management, 
and Engineering & Design. J Clean Prod 51:245-260. 
Bröchner, J. 2010. Innovation in construction. In The Handbook of Innovation and Services – 
A Multidisciplinary Perspective, ed. F. Gallouj and F. Djellal, 743-767. Edward Elgar 
publishing. 
Brynjolfsson, E. and A. McAfee. 2014. The Second Machine Age: Work, Progress, and 
Prosperity in a Time of Brilliant Technologies. New York, NY: W.W. Norton, 2014. 
Chang, Y.-C., I. Miles, I. and S.-H. Hung. 2014. Introduction to special issue: Managing 
technology-service convergence in Service Economy 3.0. Technovation 34:499-504.  
Clark, P. 2005. The rise of the service provider. New Zeal J For. August 2005:9-12. 
Coombs, R. and I. Miles. 2000. Innovation, Measurement and Services: The New 
Problematique. Chapter 5 in Innovation Systems in the Service Economy. Econ Sci Techn 
Innov 18:85-103. 



15 
 

Davidsson, N., B. Edvardsson, A. Gustafsson, and L. Witell. 2009. Degree of service-
orientation in the pulp and paper industry. Int J Services Techn Manag 11:24-41. 
de Backer, K., I. Desnoyers-James and L. Moussiegt. 2015. Manufacturing or Services - That 
is (not) the Question: The Role of Manufacturing and Services in OECD Economies. OECD 
Science, Technology and Industry Policy Papers, No. 19.  
de Besi, M. and McCormick, K. 2015. Towards a BE in Europe: National, Regional and 
Industrial Strategies. Sustainability 7(8):10461-10478. 
Fisk, R.P. and S.J. Grove. 2010. The Evolution and Future of Service - Building and 
Broadening a Multidisciplinary Field. Handb Serv Sci:643-663. 
FOREST EUROPE. 2014. Green economy and social aspects of sustainable forest 
management. Workshop report, 29–30 April, Santander, Spain. 
http://www.foresteurope.org/sites/default/files/report_WKS_GESocial_final.pdf (accessed 
March 27, 2018). 
Gallouj, F. and M. Savona. 2009. Innovation in services: a review of the debate and a research 
agenda. J Evol Econ 19:149-172. 
Gallouj, F., K.M. Weber, M. Stare and L. Rubalcaba. 2015. The futures of the service economy 
in Europe: A foresight analysis, Technol Forecast Soc 94:80-96. 
Gebauer, H., E. Fleisch, and T. Friedli. 2005. Overcoming the service paradox in 
manufacturing companies. Eur Manag J 23(1):14-26. 
Hansen E. 2016. Responding to the Bioeconomy: Business Model Innovation in the Forest 
Sector, in: Environmental Impacts of Traditional and Innovative Forest-based Bioproducts, ed. 
A. Kutnar and S.S. Muthu, 227-248. Springer, Singapore. 
Hetemäki, L., S. Niinistö, R. Seppälä and J. Uusivuori (ed.) 2011. Murroksen jälkeen - Metsien 
käytön tulevaisuus Suomessa. Metsäkustannus Oy. (in Finnish). 
Hetemäki, L., M. Hanewinkel, B. Muys, M. Ollikainen, M. Palahí and A. Trasobares. 2017. 
Leading the way to a European circular bioeconomy strategy. From Science to Policy 5. 
European Forest Institute. 
http://www.efi.int/files/attachments/publications/efi_fstp_5_2017.pdf (accessed March 27, 
2018). 
Hetemäki L. and R. Hänninen. 2013. Suomen metsäalan taloudellinen merkitys nyt ja 
tulevaisuudessa [The economic impact of the Finnish forest-based sector now and in the future, 
in Finnish]. Kansantaloudellinen aikakauskirja 2/2013:191-208. 
Hull, R.B. and K. Nelson. 2011. Wildland–Urban Interface Forest. Entrepreneurs: A Look at a 
New Trend. J Forest 109(3):136-140. 
Hurmekoski, E. 2016. Long-term outlook for wood construction in Europe. Dissertationes 
Forestales 211. University of Eastern Finland, School of Forest Sciences. 
Hurmekoski, E., M. Lovric, N. Lovric and G. Winkel. 2018. Frontiers of the forest-based 
bioeconomy – a European Delphi study (manuscript). 
Kenney, M. 2012. Where is value in value networks? In: 21st century manufacturing, ed. 
Breznitz, D. and J. Zysman, 13-36. United-Nations Industrial Development Organization 
(UNIDO), Vienna. 
Kleinschmit, D., B. Lindstad Hauger, B. Thorsen Jellesmark, A. Toppinen, A. Roos, and S. 
Baardsen. 2014. Shades of Green: a social scientific view on bioeoconomy in the forest sector. 
Scand J Forest Res 29(4): 402-410. 
Kowalkowski, C., H. Gebauer and R. Oliva. 2017. Service growth in product firms: Past, 
present, and future. Ind Market Manag 60:82-88. 
Maglio P.P. and J. Spohrer. 2008. Fundamentals of service science. J Acad Mark Sci 36:18–
20. 



16 
 

Matthies, B.D., D. D'Amato, S. Berghäll et al. 2016. An ecosystem service-dominant logic? e 
integrating the ecosystem service approach and the service-dominant logic. J Clean Prod 
124:51-64. 
Mattila, O. and A. Roos. 2014. Service logics of providers in the forestry services sector: 
Evidence from Finland and Sweden. For Policy Econ 43:10-17.  
Miles, I. 1993. Services in the New Industrial Economy. Futures 25:653-672. 
Millennium Ecosystem Assessment. 2005.  Ecosystems and Human Well-being: Synthesis. 
Island Press, Washington, DC. 
Mont, O. 2002. Clarifying the concept of product-service system. J Clean Prod 10(3):237-245. 
Näyhä, A. and H.-L. Pesonen. 2014. Strategic change in the forest industry towards the 
biorefining business. Technol Forecast Soc 81:259-271. 
Näyhä, A., P. Pelli, and L. Hetemäki. 2014.  Forest-based services outlook. In: Future of the 
European Forest-Based Sector: Structural Changes Towards Bioeconomy. What Science Can 
Tell Us 6, 2014, ed. L. Hetemäki, 55-62. European Forest Institute.  
Näyhä, A., P. Pelli and L. Hetemäki, L. 2015. Services in the forest-based sector – unexplored 
futures. Foresight 17:378-398.   
Neely, A., O.Benedettini and I. Visnjic. 2011. The servitization of manufacturing: Further 
evidence. University of Cambridge, Cambridge Service Alliance. 18th European Operations 
Management Association Conference, Cambridge, July 2011.  
Niskanen, A., B. Slee, P. Ollonqvist, D. Pettenella, L. Bouriaud and E. Rametsteiner. 2007. 
Entrepreneurship in the forest sector in Europe. Faculty of Forestry, University of Joensuu, 
Silva Carelica 52, 2007. 
OECD. 2017. The Next Production Revolution. Implications for Governments and Business. 
OECD and Eurostat. 2005. Oslo Manual: Guidelines for Collecting and Interpreting Innovation 
Data, 3rd Edition. 
Oliva, R. and R. Kallenberg. 2003. Managing the transition from products to services. Int J 
Serv Ind Manag 14:160-172. 
Ostrom, A.L., M.J. Bitner, S.W. Brown, K.A. et al. 2010. Moving forward and making a 
difference: Research priorities for the science of service. J Serv Res-US 13(1):4-36. 
Palahí, M. and L. Hetemäki. 2017. Forests and forest-based products, in T. Ronzon et al. 
(2017). Bioeconomy Report 2016. European Commission JRC Scientific and Policy Report. 
EUR 28468. 
Payne, A., P. Frow, P. and A. Eggert. 2017. The customer value proposition: evolution, 
development, and application in marketing. J Acad Market Sci 45:467-489. 
Pelli, P. 2017. Services and industrial development: analysis of industrial policy, trends and 
issues for the forest-based sector. J Forest Econ, Available online 8 December 2017 
https://doi.org/10.1016/j.jfe.2017.11.003 
Pelli, P., A. Haapala and J. Pykäläinen. 2017. Services in the forest-based bioeconomy – 
analysis of European strategies. Scand J Forest Res 7:559-567. 
Pelli, P., J. Kangas and J. Pykäläinen. 2018. Service-Based Bioeconomy—Multilevel 
Perspective to Assess the Evolving Bioeconomy with a Service Lens. In Towards a Sustainable 
Bioeconomy: Principles, Challenges and Perspectives, ed. W. Leal Filho, D. Pociovălișteanu, 
P. Borges de Brito and I. Borges de Lima, 17-42. World Sustainability Series. Springer, Cham 
Pilat, D., A. Cimper, K.B. Olsen and C. Webb. 2006. The Changing Nature of Manufacturing 
in OECD Economies. OECD Science Technology and Industry Working Papers, 2006/09, 
OECD Publishing, Paris. http://dx.doi.org/10.1787/308452426871 
Schipfer, F., L. Kranzl, D. Leclère, L. Sylvain, N. Forsell and H. Valin. 2017. Advanced 
biomaterials scenarios for the EU28 up to 2050 and their respective biomass demand. Biomass 
Bioenerg 96:19-27. 



17 
 

Stehrer, R., P. Baker, P., N. Foster-McGregor, N. et al. 2014. Study on the relation between 
industry and services in terms of productivity and value creation. Final report. ECSIP 
consortium: wiiw, Ifo and Ecorys. 
Sturgeon, T.J., P.B. Nielsen, G. Linden, G. Gereffi and C. Brown. 2013. Direct measurement 
of global value chains: collecting product- and firm-level statistics on value added and business 
function outsourcing and offshoring. In Trade in value added: developing new measures of 
cross-border trade, ed. A. Mattoo, A., Z. Wang and S.-J. Wei, 289-319. The World Bank, 
Washington, DC. 
Taglioni D. and D. Winkler. 2016. Making global value chains work for development. 
International Bank for Reconstruction and Development / The World Bank, Washington.  
Toivonen, M. ed. 2016. Service innovation – novel ways of creating value in actor systems. 
Springer, Tokyo. 
Toivonen, R., E. Hansen, E. Järvinen and R-R. Enroth. 2005. The competitive position of the 
Nordic wood industry in Germany: intangible quality dimensions. Silva Fennica 39:277-287. 
Toppinen, A., S. Pätäri, A. Tuppura and A. Jantunen. 2017. The European pulp and paper 
industry in transition to a bio-economy: A Delphi study. Futures 88:1-14. 
Toppinen A., M. Wan and K. Lähtinen. 2013. Strategic orientations in the global forest sector. 
in: The Global Forest Sector: Changes, Practices, and Prospects, ed. E. Hansen, R. Panwar, and 
R. Vlosky, 405-428. CRC Press. 
Tukker, A. 2004. Eight types of product–service system: eight ways to sustainability? 
Experiences from SusProNet. Bus Strateg Env 13(4):246-260. 
Tukker, A. 2015. Product services for a resource-efficient and circular economy – a review. J 
Clean Prod 97:76-91. 
UNECE/FAO. 2014. Rovaniemi Action Plan for Forest sector in a green economy. 
UNECE/FAO Forestry and Timber Section. Geneva Timber and Forest Study Paper 35. 
Vandermerwe, S. and J. Rada. 1988. Servitization of business: adding value by adding services. 
Eur Manage J. 6:314–324. 
Vargo, S. and R. Lusch. 2017. Service-dominant logic 2025. Int J Res Mark 34(1):46-67. 
Viitamo, E. 2013. Servitization as a Productive Strategy of a Firm: Evidence from the Forest-
Based Industries. Research Institute of the Finnish Economy ETLA Reports No 14. 
Wang, L., Toppinen, A., Juslin, H. 2015. Use of wood in green building: A study of expert 
perspectives from the UK. J Clean Prod 65, 350-361. 
Weiss, G., D. Pettenella, P. Ollonqvist and B. Slee, eds. 2011. Innovation in Forestry: 
Territorial and Value Chain Relationships. CAB International. 
Wise R. and P. Baumgartner. 1999. Go Downstream The New Profit Imperative in 
Manufacturing. Harvard Bus Rev 77(5):133-141. 
Zeithaml V., A. Parasuraman and L. Berry. 1985. Problems and strategies in services 
marketing. J Mark. 49:33–46. 
Zysman, J., S. Feldman, J. Murray, N.C. Nielsen, K. Kushida. 2011. ICT-enabled services: the 
implications for manufacturing. In: 21st century manufacturing, ed. Breznitz, D. and J. 
Zysman, 37-52. United-Nations Industrial Development Organization (UNIDO), Vienna. 
 
 


