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ABSTRACT

Companies are surrounded by stakeholders who are interested in the companies’ en-
vironmental performance. One way to answer the stakeholders’ demands for greener
production is to publish environmental reports. Environmental reports are compa-
nies’ public statements of their past, present and future environmental performance.
In Finland, the forest industry companies have been among the first companies to
start to publish their environmental data. However, currently the Finnish forest in-
dustry needs a major change in order to survive in the changing operating environ-
ment. The demand for their traditional products — pulp, paper and board — is decreas-
ing, and replacement products are being invented.

The current thesis is in the fields of futures research and environmental manage-
ment. The aim of futures research is to systematically collect and present knowledge
about the alternative futures. This approach is used in the thesis to answer the re-
search question of ‘How should the environmental reports of the Finnish forest in-
dustry be developed in order to give the reader a comprehensive description of the
environmental aspects and impacts that their processes and operations are causing?’

The concept of alternative futures means that in the present moment we have
multiple possible future states we could pursue. Some of these futures are preferable
to others. The alternative futures concept is applied in the current research to create
futures images. Futures images are mental tools to describe the possible future stages
of a phenomenon. The phenomenon in question here is environmental reporting in
the Finnish forest industry.

Three research methods were used to answer the research question. Qualitative
content analysis is applied to 10—15 years of environmental reports published by the
three biggest Finnish forest industry companies — Stora Enso, UPM-Kymmene and
Metséd Board. Theme interviews were conducted among the experts of environmental
management and forest industry. A three-round Delphi panel was organised on the
topic of environmental measurement and reporting in the Finnish forest industry.

The results showed that the forest industry has a long tradition in environmental
management. This means that they have been able to decrease the environmental
impacts during the past decades. However, the development pace seems to be cur-
rently decreasing. The forest industry is good at measuring the environmental aspects
of their own production. Forest industry companies have a long tradition in using
different environmental management tools, one of which is environmental reporting.



Furthermore, this study showed that the environmental reports contain a lot of envi-
ronmental information. Companies typically report on energy usage and production,
and on the air and water emissions produced.

Besides the success factors, this research showed that the environmental report-
ing practices require further improvements. Two areas in particular need improve-
ment. First, instead of focusing mainly on environmental aspects, the reporting
should also cover the variety of environmental impacts caused by the operations.
Second, as currently the reporting focuses on the actions and processes inside forest
industry mills, more attention should be paid to the processes happening in the pro-
duction chain before and after the mills.

In the thesis, the results are converted into four futures images. In the futures
images, the role of the forest industry varies from a minor player to a significant
operator. Similarly, the content of environmental reporting differs from non-report-
ing to mandatory and high-quality reporting. The first image is titled ‘End of the
Forest Industry’, where literally, the role of the industry has diminished due to digi-
talisation and climate change mitigation. Therefore, the environmental reporting has
also been reduced, as the industry does not cause significant environmental impacts
anymore. The second image is called ‘Strong Sustainability Focus’. The key driver
of this image is the tight sustainability regulations, which require sustainability (in-
cluding environmental) improvements from companies. One of these requirements
is environmental reporting. The third image (‘Survival of the Forest Giant’) is the
business-as-usual scenario where the industry produces the current products but has
also been able to develop a set of new products. In relation to environmental report-
ing, the current trend prevails, which means that the amount of environmental infor-
mation is decreasing. The fourth and last futures image is named ‘Renewal of the
Industry’ and is where the operations are considered from the point of view of the
circular economy. The industry operates with a new set of products. In addition, it
has developed the reporting to high-quality and real-time reporting.

In order for the environmental reports to give a more comprehensive description
of the environmental aspects and impacts that the industry is causing, the reporting
should be developed towards the high-quality reporting of the fourth futures image.
Here, ‘high-quality’ means that both environmental aspects and impacts are reported.
The reporting covers the lifecycle and supply chain perspective.

KEYWORDS: environmental reporting, Finnish forest industry, futures research, fu-
tures images, qualitative research
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TIVISTELMA

Yritykset toimivat sidosryhmien ympardiminé. Sidosryhmait haluavat tietoa yritys-
ten toiminnasta. Téhén tietotarpeeseen yritykset voivat vastata esimerkiksi julkaise-
malla ymparistéraportteja, jotka ovat yritysten julkisia kuvauksia menneistd, nykyi-
sistd ja tulevista ympéristdtoimista. Suomessa metséteollisuuden yritykset julkaisi-
vat ensimmaisten joukossa tietoja ympéristdtoiminnastaan. Talla hetkelld metsiteol-
lisuus on murros- ja muutostilanteessa, jossa perinteisten tuotteiden (kuten massan,
paperin ja pahvin) kysyntd on laskemassa ja korvaavia tuotteita kehitelldan.

Tama viitoskirja kuuluu tulevaisuudentutkimuksen ja yritysten ympéristdjohta-
misen tieteenaloille. Tulevaisuudentutkimuksen tavoitteena on jarjestelmallisesti ke-
ratd ja esittdd tietoa vaihtoehtoisista tulevaisuuksista. Tétd ndkokulmaa kaytetdén
tissd vaitostutkimuksessa vastaamaan seuraavaan tutkimuskysymykseen: “Kuinka
Suomen metséteollisuuden ympéristoraportteja pitdisi kehittdd, jotta ne antavat kat-
tavan kuvan toimintaan liittyvistd ympéristondkokohdista ja toiminnasta aiheutu-
vista ympéristdvaikutuksista?”

Tulevaisuuden tutkimuksen nikokulmasta tdmén tutkimuksen kaksi keskeistd
késitettd ovat vaihtoehtoiset tulevaisuudet sekd tulevaisuuskuvat. Vaihtoehtoisilla
tulevaisuuksilla tarkoitetaan sitd, ettd nykyhetkesté tulevaisuuteen katsottuna meilld
on useita mahdollisia tulevaisuuksia edessimme. Osa néistd on toivottavampia kuin
toiset. Vaihtoehtoisten tulevaisuuksien kisitettd havainnollistaan tdssd tutkimuk-
sessa luomalla tulevaisuuskuvia metséteollisuuden ympéristéraportoinnista. Tule-
vaisuuskuva tarkoittaa mentaalista mallia, joka havainnollistaa tulevaisuutta.

Ympéristojohtamisen osalta tutkimuksen keskeisin kidsite on ympéristoraportti.
Silla tarkoitetaan yrityksen tekemdd kuvausta ympéristGtoimintansa menneisyy-
desti, nykyisyydestd ja tulevaisuudesta.

Viitostutkimuksessa kaytettiin kolmea tutkimusmenetelmédd. Laadullisella sisél-
l6nanalyysilld tutkittiin kolmen suurimman suomalaisen metséiteollisuusyrityksen,
Stora Enson, UPM-Kymmenen ja Metsd Boardin, ympéristdraportteja 10—15 vuoden
ajalta. Teemahaastatteluilla hankittiin tietoa ymparistojohtamisen ja metséteollisuu-
den asiantuntijoilta. Kolmikierroksisella Delfoi-paneelilla keréttiin tietoa ympéris-
tondkokohtien ja ympéristovaikutusten mittaamisesta ja raportoinnista suomalai-
sessa metsdteollisuudessa.



Tutkimuksen tulokset osoittivat, ettd metséteollisuudella on pitka historia ympa-
ristdjohtamisessa ja -raportoinnissa, mikd nikyy onnistuneena tyond ympéristovai-
kutusten pienentdmisessd. Télld hetkelld kuitenkin niyttad, ettd esimerkiksi ilma- ja
vesistopédstdjen vihentdmisnopeus on hidastunut. Lisdksi tutkimus osoitti, ettd met-
sdteollisuusyritykset ovat hyvid mittaamaan omaan toimintaansa liittyvid ymparis-
tondkokohtia. Samoin yritykset ovat hyodyntaneet toiminnassaan monia ympéristo-
johtamisen tydkaluja, joista yksi on ymparistéraportointi. Nditd raportteja yritykset
ovat julkaisseet jo 1990-luvulta ldhtien, ja raporteissa onkin paljon tietoa yritysten
ympéristondkokohdista. Erityisesti yritykset julkaisevat energian kdyttdon ja tuotan-
toon liittyvid tunnuslukuja seka tuotettujen vesi- ja ilmapééstdjen maéria.

Tunnistettujen vahvuuksien lisdksi tutkimus osoitti, ettd ympéristdraportoin-
nissa on vieléd kehittimisen varaa. Erityisesti nousee esille kaksi seikkaa. Ympéris-
tovaikutusten raportointia pitéisi kehittdd nykyisen ymparistonidkokohtien raportoin-
nin sijasta. Toinen kehittdmiskohde on elinkaarinikékulman tuominen raportointiin.
Talla hetkelld raportointi keskittyy erityisesti omien tehtaiden toiminnan raportoin-
tiin. Tehtaiden toiminnan ohella pitéisi raportoida myds ymparistondkdkohdista ja
-vaikutuksista ennen omia tehtaita ja niiden jalkeen.

Tyon lopussa tulokset esitetdédn tulevaisuuskuvina. Nidissd kuvissa metséteolli-
suuden rooli Suomen taloudessa vaihtelee pienestd tekijéstd keskeiseen toimijaan, ja
téstd syystd myOs ymparistoraportoinnin taso vaihtelee. Ensimmaéinen tulevaisuus-
kuva on nimetty "Metséteollisuuden lopuksi”. Téssd kuvassa ala on néivettynyt di-
gitalisaation ja ilmastonmuutoksen estdmisen vuoksi. Koska ala ei aiheuta endd mer-
kittavid ympéristovaikutuksia, sen ei ole my0skéén tarpeen raportoida niisti. Toinen
kuva nimettiin ”Vahvaksi vastuullisuudeksi”, jonka keskeinen muutostekija on
tiukka vastuullisuuslainsdadénto. Lainsdddantd ohjaa yritysten vastuullisuustyoté ja
samoin myos vastuullisuusraportointia. Kolmas tulevaisuuskuva ”Metsdjétin pelas-
tuminen” kuvaa nykytilanteen jatkumoa tulevaisuudessa. Metséteollisuus on onnis-
tunut kehittiméian uusia tuotteita nykyisten tuotteiden rinnalle. Ymparistéraportointi
jatkaa nykyista linjaa, eli ympéristdasioista raportointi vihenee. Neljés ja viimeinen
kuva on nimeltién “Teollisuuden uudistuminen”. Téssd metséteollisuuden koko toi-
minta on mietitty uusiksi kiertotalouden nékokulmasta ja toiminta nojaa vahvasti uu-
siin tuotteisiin. My0s ympéristdraportointi on korkeatasoista ja reaaliaikaista.

Jatkossa ympdéristoraportteja olisi hyvé kehittdé niin, ettd ne paremmin kuvaisi-
vat metsiteollisuusyritysten toiminnan ympéristoniakokohtia ja -vaikutuksia. Parhai-
ten tdhdn pdéstddn noudattamalla viimeisen tulevaisuuskuvan korkealaatuista rapor-
tointia. Korkea laatu tdssd yhteydessé tarkoittaa, ettd toiminnasta ei pelkdstidn ra-
portoida ymparistondkdkohtia vaan my0s aiheutettuja ymparistovaikutuksia. Rapor-
toinnissa ei keskitytd vain yrityksen omien tehtaiden ympéristdasioihin, vaan rapor-
toidaan myds elinkaaren mukaisesti toiminnasta ennen ja jdlkeen tehtaita.

ASIASANAT: ympéristoraportointi, metséteollisuus, tulevaisuudentutkimus, tule-
vaisuuskuvat, laadullinen tutkimus
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1 Introduction

1.1 Linking environmental reports, the Finnish for-
est industry and futures research

“Finland lives from the forests, is in the forest and is the forest.” (Kuisma 2006,
19)

Finland is a land of forests, as the quotation above illustrates. About 70 per cent of
the land surface is covered with forests (Finnish Forest Research Institute 2013). The
forest industry therefore has a long tradition in Finland. The first forest-based export
item was tar, and in fact, Finland was the most important exporter of tar in the world
(Kuisma 2006). The sawmills slowly started to develop from the seventeenth century
onwards, and in the 1830s sawmill products replaced tar as the number one export
item. Paper-making technology developed from the 1800s onwards, and in the 1870s
the first wood-using paper machines were installed in Finland. The value of paper
products exceeded the value of sawmill products in 1913. (Kuisma 2006.)

There is a saying in Finnish that ‘the country has a wooden leg’, which refers to
the major role of the forest industry as a pillar of the economy. The industry has been
a major player in the economy in the past, but still today (in 2016), forestry accounts
for about 15 per cent of industrial employees, about 20 per cent of the value of in-
dustrial production and about 20 per cent of exports (FFIF 2019). Due to the high
production volumes, the environmental impacts caused by the industry are signifi-
cant. Industries with significant environmental impacts can be expected to report on
environmental issues.

This thesis studies the environmental reporting in the Finnish forest industry us-
ing a futures research approach. Companies publish environmental reports to inform
their stakeholders of their environmental performance. Forest industry companies
have been among the first companies in Finland to publish these reports. Currently,
the industry is in need of a change due to the low demand for their products in certain
markets. In particular, the demand for paper products has been decreasing in Europe
(Donner-Amnell et al. 2011; Lindholm 2011). Low demand, together with over-ca-
pacity and low prices, has caused significant problems for the forest industry com-
panies (Donner-Amnell et al. 2011). A futures research approach is used here to offer

14
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insights into developing the environmental reporting in order for the reports to better
describe the different environmental impacts caused by the companies.

Companies are surrounded by stakeholders that are, by definition, influenced by
the companies or influencing the companies (Freeman 1984). These stakeholders can
have various types of stakes in the companies (Nési 1995). The literature has identi-
fied, for example, governments, NGOs, customers and the general public as stake-
holders that demand environmental actions from companies (e.g., Delmas & Toffel
2004; Sprengel & Busch 2011). Often the stakeholders demand information from a
company. One way to receive this information is to take a look at the different pub-
lications from the companies, and these include the environmental reports.

The forest industry in Finland is an interesting case from the point of view of
stakeholders. In general, the industry has enjoyed high legitimacy in the country for
long time (Donner-Amnell & Rytteri 2010). This view is also supported by a media
analysis by Takala et al. (2019; 2020) that discovered a consensus-based view with
a dominance on wood production discourse. However, different stakeholders at dif-
ferent times have raised the discussion of different sustainability issues. In the be-
ginning of the industrial forest industry, for years, the main sustainability concern
related to the working conditions of employees, while the state focused on the im-
provement of the financial environment for the industry (Donner-Amnell & Rytteri
2010). From 1960s, the stakeholders, such as the environmental NGOs, started to
question the environmental practices of the industry, and authorities set stricter emis-
sion requirements (Donner-Amnell & Rytteri 2010). The same is visible in the media
analysis. Takala et al. (2019) conclude that there has been a conflict between the
economic targets and social-environmental targets. However, often in the media, the
forest industry has been presented as capable to solve the conflicts with effective
environmental and sustainability management (Takala et al. 2019). According to
Donner-Amnell and Rytteri (2010), only the demands from international customers
in the 1990s made the forest industry really pay attention to emission reductions and
biodiversity. Consequently, at this time the industry started to publish environmental
reports.

Environmental reports are voluntary public reports that companies publish (see
Section 3.1 for more definitions). The content of the reports varies between compa-
nies, but they often contain information about companies’ past environmental per-
formance together with the future environmental targets. Although companies pub-
lish the reports in order to inform their stakeholders of their environmental perfor-
mance, previous studies have noted that the reports do not really meet the stakehold-
ers’ demands for adequate environmental information.

As the forest industry is a member of heavy industry with high production vol-
umes, their operations cause extensive environmental impacts, making this industry
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an interesting example for the study of environmental reporting practices. The envi-
ronmental regulations require the monitoring of the environmental aspects of com-
panies that cause significant environmental impacts. In addition, many environmen-
tal aspects are related to costs. For example, the less wastewater is produced, the less
water needs to be cleaned, which equals a lower cost. For these reasons, the forest
industry surely has data to include in the environmental reports. The Finnish forest
industry has actually been rather open in publishing the data. The industry’s lobbying
organisation, the Finnish Forest Industries Federation (FFIF), has collectively pub-
lished environmental data on the member companies starting in the early 1990s. Sim-
ilarly, the companies themselves started to publish public environmental reports at
the same time. In other words, the industry has a long tradition of collecting and
publishing its environmental data.

Today, the forest industry is facing a significant change, as it needs a line of new
products, at least to add to its offerings of traditional products, such as paper, pulp,
board and saw products. Especially, the demand for paper is decreasing due to the
use of digital applications — for example, newspaper subscriptions are reduced with
the increased availability of online news. Thus, the industry needs to come up with
new products. The Finnish forest industry seems to view the future rather positively,
as it trusts in the boom of the bioeconomy concept (see Section 2.6).

The current research is from the field of futures research. The research context
is an old industrial sector, and the current need for radical change makes this topic
very valid from the point of view of futures research. Futures research means to
gather, critically analyse, creatively synthesise and systematically present
knowledge about the futures (Rubin 2004). The forest industry needs to critically
analyse the operating environment and creatively think about the futures and the
possible products that it will be able to produce in order to succeed. At the same
time, the change gives the industry an opportunity to innovate in terms of environ-
mental reporting. Indeed, they have been the first to publish the data, but now there
is a need for a new type of reporting.

1.2 Objectives of the study

This doctoral thesis studies the environmental reporting practices of the Finnish for-
est industry. The past, present and future environmental reporting practices are ana-
lysed. The aim of the thesis is to produce new knowledge about environmental re-
porting in the Finnish forest industry in order to enable the improvement of future
reporting practices.

The main research question of this doctoral thesis is:

* How should the environmental reports of the Finnish forest industry be de-
veloped in order to give the reader a more comprehensive description of the
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environmental aspects and impacts that their processes and operations are
causing?

An answer to the main research question is provided by answering the three sub-
questions that address the past, present and future of environmental reporting. The
answers to these sub-questions are provided in the research papers.

1. How have the Finnish forest industry companies reported environ-
mental performance?

2. What is considered a well-measured environmental performance ver-
sus an insufficiently measured environmental performance in the
Finnish forest industry?

3. What are the alternative future scenarios for environmental reporting
in the Finnish forest industry?

1.3 The structure of the thesis

The remainder of the thesis is structured as follows. The next two chapters review
the theoretical background of the thesis. Chapter 2 introduces the basic principles of
futures research, namely knowledge about futures, alternative futures, values and
futures research, and futures images, in order to provide conceptual clarity for the
analysis of the prospects of the forest industry’s environmental reporting. The chap-
ter also reviews the futures of the Finnish forest industry with the intention to show
that the need for change in the industry is acknowledged broadly. In Chapter 3, the
focus is specified into corporate environmental reports and reporting. In addition to
defining the basic concept of this research, this chapter reviews the current criticisms
of environmental reporting, as the criticism has been one inspiration for this thesis.
The chapter also covers the futures of environmental reporting in order to show that
only limited previous studies have addressed it. Chapter 4 describes the qualitative
methodological approach and the research context as well as the material and meth-
ods: the content analysis of the environmental reports, theme interviews and the Del-
phi method. In Chapter 5, the research articles that are a part of this thesis are de-
scribed briefly. The main results are presented in Chapter 6 with first a short preview
and then a more detailed discussion. The implications of the results and conclusions
are derived in Chapter 7. Furthermore, the thesis results are interpreted as four fu-
tures images in this chapter. The futures images are titled as ‘End of the Forest In-
dustry’, ‘Strong Sustainability Focus’, ‘Survival of the Forest Giant’ and ‘Renewal
of the Industry’. In these futures images the role of the industry in the national econ-
omy differs, and therefore, the role of the environmental reporting similarly differs.
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The thesis has two sets of appendices. In the first set, the interview questions and
the three rounds of the Delphi process are reported. In the second set, the original
research papers with more detailed research results are published.
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2 Futures research perspective

This thesis contributes to the field of futures research. The aim of this chapter is to
describe the basic principles of futures research. The understanding of these princi-
ples lays the ground for studying the futures of environmental reporting, meaning
how we can study the futures of a topic. For example, the chapter explains why the
study is about futures in the plural rather than about ‘the future’. The chapter begins
with a brief introduction to the concept of futures research, following with a discus-
sion of the four key characteristics of the field — knowledge about futures, alternative
futures, values and futures images. Knowledge about futures is debatable, as we do
not know the future that will come. However, we can have knowledge of the possible
alternative futures (futuribles). Futures research is a value-bound endeavour, where
the values of the studied organisation(s) or the researcher affect the alternatives
formed. The values connect directly to the concept of alternative futures and futures
images. The alternative futures can be presented as futures images that are mental
tools to synthesise the knowledge of the futures. The different futures images reflect
the values of different persons or organisations, as the preferability of futures images
varies. As the forest industry is seen to be at a turning point, this is a good situation
to consider the different futures based on different values. At the end of this chapter,
the focus is shifted from the basic concepts to a review of futures in the Finnish forest
industry. This shift shows how the theoretical concepts can be applied in a real-life
context.

2.1 Main characteristics of futures research

Multiple concepts have been used over time to describe the research of futures or the
actions of trying to predict futures, such as futurology, futures studies and futures
research.! The use of the plural ‘futures’ is intentional here. As Dror (1971) explains
it, the plural here refers to studying alternative futures. As Sardar (2010) points out,
to use the singular form, ‘the future’, here would give too strong an indication that it
is possible to discover the one, forthcoming future.

A longer list of possible synonyms is provided by Sardar (2010) and Marien (2010).
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Futurology is the first term that has been used to describe research that has fo-
cused on futures. This term was first used by Ossip K. Flechtheim in 1943
(Flechtheim 1970; Flechtheim 2017). Ketonen (1985) calls Flechtheim’s thinking
highly ideological and utopian (Ketonen 1985), as he promoted the prevention of
war, the stabilisation of peace, and the removal of hunger, misery, oppression and
exploitation (Flechtheim 1970). Flechtheim’s view consists of three perspectives: (1)
studying the futures (predictions and projections); (2) sketching and planning the
futures in, for example, economics and traffic; and (3) futures philosophy (method-
ology, ethics), including the analysis of goals, norms and values (Flechtheim 2000;
2017). Futurology understood this way would include, in addition to the actual re-
search about futures, also religious prophecies, fortune-telling and laypeople’s
hunches about the future (Malaska & Mannermaa 1985). These non-science-based
futures approaches have given the term ‘futurology’ a bad reputation (also Bell 2009;
Sardar 2010), and therefore new concepts, such as ‘futures studies’ and ‘futures re-
search’, have been brought into use (Kuusi 1999).

In this research, the term ‘futures research’ is used to describe the field. The use
of this concept is primarily reasoned with a selected approach. The aim here is to
empirically research the current futures images, which follows the ‘normal’ social
science research approach. Similarly, the concept seems to be more commonly used
in Finland; for example, it is used in the thesis published in the Turku School of
Economics (e.g., Kuosa 2009; Laakso 2014). Furthermore, the recent journal in this
area, European Journal of Futures Research, uses this concept in its name. Lastly,
but not least, this research has been conducted at a research institution, Finland Fu-
tures Research Centre (FFRC). At the FFRC, the major subject is called ‘futures
study’ where the ‘studying’ evidently refers to students, whereas the institute is
called the ‘Futures Research Centre’, referring to the research conducted there.

An alternative term for ‘futures research’ would have been ‘futures studies’. The
futures studies concept is used by, for example, Masini (1993), Bell (2009) and
Marien (2010). Its use is advocated by the World Futures Studies Federation (Masini
2010). Bell’s reasoning for the term is that it is the one typically used in the United
States. The selection of ‘futures research’ in this study does not imply that it would
be a better term to use, but ‘futures research’ seems to be the term used in Finland
and in Europe and therefore it is used in the current thesis.

Futures research means to gather, critically analyse, creatively synthesise and
systematically present knowledge about the futures (Rubin 2004). Goldingay and
Moynagh (1999, 416) nicely summarise futures research’s aim as to seek ‘to explore
the future [sic] in a systematic way’. The results should be justifiable descriptions of
alternative futures (Mannermaa 1998; 2003; Rubin 2004). As from the futures re-
search perspective, futures represent a collection of ‘different possibilities, contin-
gencies, near certainties and uncertainties, constraints and opportunities, some more
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probable than others’ (Bell 2009, 151). Typically, futures research focuses on the
identification of the future trends of the society (Rubin 2004) to create ‘a deep un-
derstanding of social interaction and culture’ (Kaivo-oja et al. 2004, 538). These
trends can be physical, biological, psychological, economic, social, political or cul-
tural (Kamppinen et al. 2003; Bell 2009). Further, the trends can be predictable, un-
predictable or difficult to predict, and the interest is especially in the trends that are
difficult to predict (Kamppinen & Malaska 2003) but also in irregularities and antic-
ipated new events and structures (Malaska & Mannermaa 1985; Kamppinen &
Malaska 2003). Bell (2009, 83) further emphasises the break from ‘conventional,
orthodox or traditional thinking’ in order to find the unusual and/or unpopular per-
spectives. As Bell (2009) points out, futures can consist of physical, biological or
social features that have not existed before. But still, as Rubin (2004) points out,
even in the wild future predictions one needs to be able to show the logical and pos-
sible path to them.

The aim of futures research is not to predict the future (Niiniluoto 1998; 2003a;
Kamppinen et al. 2003) that shall come,” but to, as Bell (2009, 2) explains it, ‘to
demystify the future [sic], to make possibilities for the future [sic] more known to
us, and to increase human control over the future [sic]’. In addition, futures research
aims to reveal all the possibilities and search for the alternative futures, the so-called
Sfuturibles (Mannermaa 1998; 1999; Kamppinen et al. 2003; Rubin 2004; see also
Section 2.3). Furthermore, Bell (2009, 73) sees the aim as ‘to discover, or invent,
examine and evaluate, and propose possible, probable and preferable futures’. The
aim is also to widen the current options (Rubin 2004) in order for us to make better
decisions about the future (Cole 1990; Mannermaa 1999; Rubin 2004; Bell 2009).
Therefore, Mannermaa (1998; 1999; 2003) calls futures research instrumental, as the
aim is often to change something in, for example, the actions of a government, a
parliament, a company or municipality, or the general opinion (Mannermaa 2003).
In other words, the aim is to make such decisions today that we will have a good
future and are able to avoid future threats (Niiniluoto 2003a). Malaska (2003) sees
futures research’s aim at more of a grassroots level: he argues that the aim is to ex-

Futures research sees the future indeterministically (also Mannermaa 1999): futures are
open with alternative options, out of which one will come true (Niiniluoto 2003a; Rubin
2004). Malaska (2003) explains further that people’s actions will shape the future, con-
trary to the deterministic view, which claims that the future is determined beforehand.
In addition, Rubin (2004) explains the unpredictability of the future: although the future
forms based on the decisions and selections we make today, we cannot predict it just
based on these decisions and selections. The future is a complex mix of different events
that we are not aware of today.
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pand people’s awareness of the futures and the possibility for them to shape the fu-
ture. To summarise this, the aim is to invent, value and suggest possible and probable
futures (Rubin 2004).

This thesis is built on these definitions. The aim is not to predict the future of
environmental reporting in the Finnish forest industry but to show, based on the past
trends, in which alternative directions the reporting could be going. As will be shown
in the following, the trends might not be too favourable in every regard. Therefore,
suggestions for how to improve the reporting are made in order to have better reports
in the future.

If not through prediction, then how and by what means can we gain knowledge
about futures? The next section tries to answer this epistemological question.

2.2 Knowledge about futures

Scientific knowledge has some universal features, such as that science cannot
achieve absolute and final truths (Niiniluoto 1998). Even the best scientific
knowledge is to a certain degree uncertain and improvable (Niiniluoto 1998). Scien-
tific knowledge is ‘a justified true belief” (Kamppinen & Malaska 2003; Malaska
2003). Gabriel (2014, 2) further emphasises the need for justification, as it ‘is needed
to create acceptance, consensus, or coherence’. However, the scientific knowledge
about futures is somewhat of a special case, as will be discussed below.

Can we know about the future at all? What can we know about the future? Those
are the key questions that futures research tackles. A typical argument for futures
research not being a field of scientific enquiry says that one cannot research futures,
as one cannot have (scientific) knowledge about futures (Niiniluoto 1999). In an ex-
act sense, we cannot have observation-based knowledge about the future, as it has
not happened yet and is not happening now (Malaska & Mannermaa 1985; Ni-
iniluoto 1998; 1999; Mannermaa 2003; Gabriel 2014). We cannot make experi-
ments, and we cannot verify or repeat the experiments about the future (Ketonen
1985; Masini 1993; Malaska 2003). Mannermaa (1998, 20) puts the same very prac-
tically: “We cannot interview the futures, we cannot send surveys to the futures nor
can we place futures under the microscope in order to examine it’. But as Niiniluoto
(1998; 1999) points out, we can make well-grounded guesses about the futures which
turn out to be right by using, as Rubin (2004) says, the knowledge about past trends
and the future needs and expectations of societies, the economy, culture and individ-
uals.

Gordon (1992) further explains that we are able to make partial forecasts, which
means to limit the forecast in time and scope and to simplify the model. Gabriel
(2014) follows this idea: he states that predictions about the near future are possible,
as typically structural changes do not have time to affect it. But he continues that
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‘[f]or the mid- or long-term future [sic], the assumption of constant structures be-
comes a pitfall that can create illusions’ (Gabriel 2014, 8). Although Gabriel (2014)
shares the view that in the scientific way we cannot know the future, this does not
mean that we would not be able to know something about the futures.

Kamppinen et al. (2003) define futures knowledge as the knowledge about the
alternative futures. The alternative futures have different prerequisites of occur-
rences about which we have more or less exact knowledge. These prerequisites of
occurrence differ based on the associated risks and values, which makes them pref-
erable or avoidable for people. (Kamppinen et al. 2003.)

In futures research, the knowledge interest is towards the futures (Mannermaa
2003), but the interest is not to search for the final truth (Malaska & Mannermaa
1985; Mannermaa 2003), nor is it even possible (Gordon 1992; Kamppinen &
Malaska 2003; Bell 2009; Gabriel 2014). The reason here is contingency. Regarding
futures, the target of the knowledge is contingent: the events occasionally happen
and occasionally do not happen (von Wright 1985; Malaska 2003; also Kamppinen
& Malaska 2003).

Malaska (2003) presented a categorisation of knowledge in different fields of
research (Table 1 is an adaptation from it). In his original table, Malaska classifies
them based on level of certainty of the knowledge and targets of the knowing. In the
original table, the extremities of the targets of knowing are called ‘defined and cer-
tain’ and ‘undefined and contingent’. Malaska’s example of a defined and certain
field is the natural sciences, and futures research represents an undefined and con-
tingent field of knowledge. I changed the ‘certain’ to ‘factual’, as by definition not
even the knowledge in natural science is ‘certain’, as the process of science is meant
to increase our knowledge and possibly change what we currently hold as ‘certain’.
In addition, I added a heading for the middle row (‘less defined and factual’).
Malaska’s original did not have a heading. I also made some changes in the second
axis by changing the heading to ‘goal of knowledge about the target is’. The reason
for the change is that I feel that the new title better represents the differences of the
sciences regarding uncertainty. In the natural sciences, surely the target is to elimi-
nate uncertainty, meaning to understand what we do not currently know. For that
matter, in futures research the aim is to analyse the uncertainty. We do not know the
future, but we can analyse what could happen in the future. In Malaska’s original
version, counter-factual history research was in the middle (together with social sci-
ences and history research), but I felt that it is more accurately in a cell of
‘acknowledge uncertainty’ and ‘undefined and contingent’. The final adaptation is
that ‘social-ecological scenarios’ is added to the table, as they represent a mix of
natural sciences and futures research; the calculations are based on the principles of
the natural sciences, but the whole approach is from futures research.
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The concept of knowledge in futures research is nearer to that of the social sci-
ences than the natural sciences (see Table 1). However, in futures research the con-
cept of knowledge is broader. The knowledge is never value-free, yet it is still based
on the application of systematic research methods. The knowledge about futures is
knowledge about the ‘possible’ and therefore contingent; in the future, this
knowledge can become true or be different. To summarise, Malaska (2003) describes
futures knowledge as visionary, insightful, value-bound and meaning-giving.

Table 1. Knowledge about futures is uncertain and contingent (adapted from Malaska 2003)

Goal of knowledge Targets of knowing are:

:\b.out the target is Defined and factual Less defined and Undefined and con-

o: factual tingent

Eliminate uncertainty Natural sciences Socio-ecological
scenarios

Acknowledge uncer- Social sciences Counter-factual his-

tainty History research tory research®

Analyse uncertainty Futures research

De Jouvenel (2012) points out that the knowledge about futures relates to uncer-
tainty. He gives the following example. From the past, we can say as a fact that ‘we
saw Peter on our way here’. But when we make the same statement of the futures,
‘we shall see Peter on our way back’, we are making assumptions. De Jouvenel
(2012) actually writes about opinions when considering the knowledge about fu-
tures.

Bell’s view on the theory of knowledge in futures research is that theory does
not exist yet. However, he proposed critical realism as the theory. According to crit-
ical realism, ‘we cannot have certain knowledge, if we define knowledge as justified
true belief” (Bell 2009, 210). However, this does not mean that one should not try to
have it. He agreed that some knowledge is objective, typically when we talk about
knowledge about something that is external and independent of the human mind. But
as critical realism points out, this is too narrow an approach to knowledge. Therefore,
he used the concept of ‘conjectural knowledge’. He further added that this
knowledge can be beyond a reasonable doubt if it has been tried to be falsified with-
out success.

Epistemology means how we can know and receive knowledge about the world.
In futures research, epistemology aims to explain how we can know about the future.
Futures exists in a different way than the past and present, and knowing about the

Counter-factual history research means to describe the alternatives to historic events.
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futures is different than the knowing of past and present. In scientific thinking, we
need to be able to think that reality is based on the past, present and future. The
present exists in our immediate perceptions. We can only make measurements about
the events of the present. With the measurements, we can receive objective
knowledge about an event. We cannot make measurements of the past or future.
However, we have traces of the past existing in the present, which we can examine
and use to make logical conclusions about the past. We have memories of the past,
and therefore our knowledge about the past includes both factual and interpreted
knowledge. Kamppinen and Malaska (2003) call the knowledge about the futures
‘visionary’. We do not have either facts or memories about the future. The
knowledge about the futures is in our minds (Kamppinen & Malaska 2003) and it
reflects the values of the researcher (Malaska & Mannermaa 1985).

The above-mentioned definition of scientific knowledge includes a part that says
that we need be able to verify the belief. Objective knowledge is verified by obser-
vations. Interpreted knowledge has the potential to cause counter-arguments and re-
interpretations. Visionary knowledge, the knowledge about futures, is highly subjec-
tive. One way to verify visionary knowledge is to have a dialogue with the potential
users of the knowledge. (Kamppinen & Malaska 2003.)

Malaska and Mannermaa (1985) apply Habermas’s interests in knowledge in fu-
tures research (see Table 2). Habermas divides these knowledge interests into three,
namely technical, hermeneutic and emancipatory. All three are relevant to and ap-
plied in futures research. In addition, one study can apply multiple knowledge inter-
ests. A study that applies technical research interest tries to present predictions that
are based on knowledge that is as sound as possible. Afterwards, the business or
other operations are run by these predictions. Typically, the technical research is
done in companies and often also in public research institutions. Hermeneutic
knowledge interest guides the research towards communication, consensus and
shared actions. This approach is typical in the future-focused stories written by indi-
viduals. Emancipatory research focuses on creating different futures images based
on both theoretical and empirical research. The aim here is to be critical about the
existing ideologies and search for other options. (Malaska & Mannermaa 1985.) A
classic example of emancipatory research is the Club of Rome’s report, ‘The limits
to growth’ (Meadows et al. 1972).
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Table 2. Knowledge interests in futures research (Malaska & Mannermaa 1985)

Aims of futures research

Knowledge interest
in futures research

What is possible?

What is probable?

What is preferable?

Technical

Irrelevant to find out
new options, focus
on trends

Objectivity

Key point
Aim in predictions

Not relevant
Unscientific
Self-evident

Hermeneutic

etal understanding

Aim in communication

: the tasks of futures research blend with soci-

Emancipatory

Increasing the op-
tions: make the ‘im-
possible’ become
‘possible’

‘Probable’ is one op-
tion and target of the
critic

Aim is more to influ-
ence the ‘preferable’
than to find out the
‘probable’

Slaughter (1999) describes the roots of futures research by listing the different
traditions (see Table 3 for details). His description is close to Malaska and Man-
nermaa’s (1985) Habermasian approach, but he adds a fourth dimension, which is
multicultural/global tradition. Slaughter sees this as an emerging field with a strong

focus from global organisations such as UNESCO and WFSF.

Table 3. Traditions of futures research (Slaughter 1999)

Traditions

Description

Background

Researchers

Empirical/analytic
tradition

Data-driven

Positivistic

Herman Kahn, Julian
Simon

and environmental
movements)

Critical/comparative Socially critical ap- Acknowledges differ- Hazel Henderson,
tradition proach ent approaches to Sohail Inayatullah
knowledge and differ-
ent social interests
Activist/participatory | Facilitation and acti- | Social movements Robert Jungk, Elise
tradition vism (e.g., peace, women'’s Boulding, Warren

Zieglar, Joanna
Macy

Multicultural/global
tradition

Emerging field in fu-
tures research

Non-Western context,
UNESCO, WFSF

Zia Sardar, Tony
Stevenson, Sohail
Inayatullah

In their article, Ahlqvist and Rhisiart (2015) sketch out the future development
of critical futures research (see Table 4). They offer three emerging pathways, which
they name ‘futures and social-technical practices’, ‘futures-oriented dialectics’ and
‘socio-economic imaginaries in the construction of futures’. Their application levels
differ — ‘futures and social-technical practices’ are typically applicable in different
organisations, whereas ‘socio-economic imaginaries in the construction of futures’
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would be a policy development tool. Ahlqvist and Rhisiart’s (2015) first pathway is
a practice to be applied daily in the corporate strategic planning which results in
banal and mundane futures. ‘Futures-oriented dialectics’ is interested in the alterna-
tive futures that contain contradictory trajectories. The last pathway, ‘socio-eco-
nomic imaginaries in the construction of futures’, focuses on composing broad de-
scriptions of the futures that include the different socio-economic perspectives and
details. The idea here would be that the future states would be accessible for the
citizen to test (via simulations or games) or at least to discuss.

Table 4. Emerging socio-theoretical pathways for critical futures research (Ahlqvist & Rhisiart 2015)

Pathways

Key arguments

Key theoretical
foundations

Examples

Futures and social-
technical practices

Futures are con-
structed, channelled
and mobilised in par-
ticular and mundane
socio-technical prac-
tices realised in differ-
ent societal and ex-
pert contexts

Social constructivism
Social construction-
ism

Science and technol-
ogy studies

Banal and mundane
futures

Taken-for-granted fu-
tures

Futures as adminis-
trative common
sense at the level of
organisations and
companies

Futures as common
sense at the level of
civil society

Futures-oriented dia-
lectics

Futures are under-
stood as complex
events or pathways
that always embody
contradictory trajecto-
ries

The events and path-
ways are outcomes of
an interplay of theses
and antitheses

Philosophical foun-
dations: Hegelian-
ism, Marxism

Critical political econ-
omy

Human geography

Futures as tensioned
positions between
opposing develop-
ment trajectories
Futures as alternative
openings between
opposing trajectories

Socio-economic im-
aginaries in the con-
struction of futures

Futures are under-
stood as socio-eco-
nomic imaginaries
The imaginaries are
scripts formed in or-
der to induce man-
agement and control

Cultural studies
Cultural political
economy

Critical futures stud-
ies

Futures as socio-eco-
nomic imaginaries
Partial views trans-
posed into total per-
spectives
‘Post-conventional’
futures studies

Malaska and Mannermaa’s, Slaughter’s, and Ahlqvist and Rhisiart’s classifica-
tions show that futures research has developed over time and that the knowledge
interests have varied over time and can actually still vary in futures research.
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The above definitions of futures knowledge are from a theoretical viewpoint. But
for example, Dufva and Ahlqvist (2015) have more a practice-oriented way of de-
fining what futures knowledge is. They analyse in their research the knowledge cre-
ation in a futures workshop setting. Their conclusion is that futures knowledge is
‘socially constructed in an interactive process’ (Dufva & Ahlqvist 2015, 264). They
further add that ‘[flutures knowledge is, in its core, interpretative and speculative
knowledge. It is something that is always embedded in the historical bedrock and
heavily affected by the weight of the present, but simultaneously it has the capacity
to be partially open, the potential to become’ (Dufva & Ahlqvist 2015, 264).

I have discussed above the characteristics of futures knowledge. As has been
mentioned, one cannot have direct observations of the futures. However, people have
perceptions of futures, and one can study these, as Tapio (2002b) points out. In ad-
dition, Rubin (2013) argues that these perceptions have an impact on the choices and
actions that people take and make. This means that the perceptions shape the future.
Therefore, one can claim that in studying the current futures images, one is, in a non-
direct way, studying actual futures as well.

To predict the future is not the aim of this research, but rather to find ways to
improve the current reporting practices. Regarding the knowledge interests, this the-
sis applies to a certain degree all the knowledge interests of futures research. As
technical knowledge interest focuses on the probable future, the current thesis shows
the trend regarding the direction of environmental reporting. The hermeneutic inter-
est of the current research is evident, as the data are collected from multiple sources
and therefore represent the societal understanding of the topic. The emancipatory
knowledge interest then emphasises the preferable future. The interest is in where
we want to go rather than where we seem to be going. Therefore, this thesis will
point out the probable future of environmental reporting as a reference case to the
preferable future.

Since there is not a single possible future, in the next section the concept of
alternative futures is dealt with in more detail.

2.3 Alternative futures — futuribles

The concept of alternative futures is one of the basic assumptions of futures research
(Masini 1993; Bell 2009; de Jouvenel 2012). It also relates to the ontology of futures
research. Ontology means how we understand reality (Kamppinen & Malaska 2003).
Based on Kamppinen and Malaska (2003), the ontology of futures research is an
emergent system ontology. Emergent system reality consists of multiple levels
which each have new, unique features that cannot be reduced to the lower-layer char-
acteristics. Here, the different layers are physical, chemical, biological, psychologi-
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cal, social and cultural, in this order. Systems consist of physical and chemical reac-
tions that make the biological, psychological, social and cultural processes possible.
The role of layers is to enable the actions of the layer above, and they can only nar-
row down something that cannot happen in the layer above. ‘Emergent’ means here
the emergence of new properties, which cannot be present in the lower levels, but
the lower levels can change because of the emergence. Furthermore, this is called a
system because of the separate but interconnected layers. (Kamppinen & Malaska
2003.) Kamppinen and Malaska (2003) argue that emergent system ontology is a
suitable ontology for futures research because it does not rule out the possibilities
beforehand.

The alternative futures are often called futuribles (de Jouvenel 2012; also Masini
1993; Niiniluoto 1998; 1999). ‘Alternative futures’ means the possible future op-
tions, out of which only some will come true (Niiniluoto 2003a), but at the moment
we do not know which ones (Malaska & Mannermaa 1985). As Mannermaa (1999)
explains the need for this concept, it is too complicated a task to predict the future,
as the economic, technological and societal boundaries are so complex to model.
However, the alternative futures should be based on the current knowledge (Malaska
& Mannermaa 1985) and they should be justifiable (Mannermaa 1998; 1999; Rubin
2004). On the other hand, as Malaska and Mannermaa (1985) point out, futures re-
search should find out the futures that seem impossible at the moment but can be
possible in the future. They give as examples the moonwalk and oil crisis, which
were impossible to imagine in the early 1900s. De Jouvenel’s (2012, 19) definition
of the concept is that ‘the futuribles should be thought of as those descendants from
the present state that now seem to us possible.’

The alternative futures can also be represented as a futures tree (Niiniluoto 1998;
1999; 2003b) or future pathways (Kamppinen et al. 2003).* In Niiniluoto’s (1998;
1999; 2003b) metaphor, the sprawling branches of the tree represent the possible
future directions for where to go. Kamppinen et al. (2003), on the other hand, call
the future pathways possible chains of events, which lead to the different, possible
futures (see Figure 1). The futures researcher’s aim is to find out the accessibility
(i.e., decisions and actions) of these alternative futures. The accessibility depends on
the decisions and actions that we make today but also on biological, physical, psy-
chological, economic, social, political and cultural factors. (Kamppinen et al. 2003.)

Masini (1993) further develops the idea of alternative futures by highlighting that
the desirability of the different futures differs between individuals. As individual

History can be described the same way. Realised history can be seen as a solid line, but
in reality there have been multiple directions available (Malaska & Mannermaa 1985).
Counter-factual history research focuses on the historical possibilities that could have
happened (Malaska & Mannermaa 1985).
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values and choices vary between generations, cultures and experiences, the desira-
bility varies as well (Masini 1993). Therefore, Masini (1993) introduces four differ-
ent futures: preferable, plausible, probable and possible futures. Some futures are
‘possible’ based on the current knowledge and data. Some of these are ‘probable’ or
even ‘plausible’, as they are more likely to occur. ‘Preferable’ futures are those that
are valued by persons or the whole society. Bell (2009) shares Masini’s view. He,
however, focuses on the possible, probable and preferable futures. As he explains it,
‘Futurists seek to know: what can or could be (the possible), what is likely to be (the
probable) and what ought to be (the preferable)’ (Bell 2009, 73).

present moment next step later on

Figure 1. Pathways to alternative futures (Kamppinen et al. 2003)

Voros (2003; 2017) has further developed the range of alternative futures and
their visual representation (see Figure 2). His list includes seven types of futures:
potential, preposterous, possible, plausible, probable, preferable, projected and pre-
dicted (Voros 2017). Potential futures mean that the futures start beyond the present
moment. Preposterous futures (red circle in the Figure) include those futures that
seem too far-fetched to be possible. Possible futures (black circle) are the futures that
people think might happen, while plausible futures (gray solid circle) are, based on
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the current knowledge, something that could happen as well. Probable futures (blue
solid circle) are considered as being likely to happen based on the current trends.
Preferable futures (green solid circle) we want to see happening in the future. The
seventh type is the projected future (solid blue line in the middle of the circles),
which Voros (2017) describes as a singular, baseline future where the current devel-
opment trends have continued into the future.

Preposterous!
\ ‘impossible!”

'\ ‘won’t ever happen!’

\

\
i\
1.
\
il ) .
i - Probable The ‘Projected’ Future
1
':I urrent trend The ‘default” extrapolated

‘,'l‘ ely to happen’ ‘baseline’
| 1B . ’ re
:: I Possible business as usual’ future
§a

/1 Future knowledge

’ ¥

4 I. ‘might happen’

Potential TSesl )
Everything beyond the S
present moment

Now Time

Figure 2. The range of alternative futures (Voros 2017°)

The concept of futuribles is applied in the current research mainly according to
the lines presented by Masini and Bell. Here, both the probable future and preferable
future of environmental reporting are investigated. The preferable future is based on
values, which is discussed in the next section. Contrary to science’s target of being
value-free, futures research is value-bound.

5 In 2017, Voros explained the origin and his interest in general in this type of represen-
tation of alternative futures, the so-called ‘futures cone’. His drawing originates from
the model of Hancock and Bezold (1994) (Voros 2003; 2017).
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2.4 Values and futures research

Science is traditionally considered as being value-free (Masini 1993; Malaska 2003),
and the ideal scientific knowledge is regarded as objective and value-free (Malaska
2003). Visala (2010) argues that this view is based on the positivistic tradition, in
which the scientific methods and results do not relate to the surrounding ideological
presumptions. The opposite of value-free is value-bound. In addition to this ap-
proach, Visala (2010) adds the concepts of value-neutral and value-relevant. His def-
inition of value-neutral explains science as value-neutral when the scientific results
are not relevant for a certain ideology.

Futures research treats values®’ differently from the traditional science perspec-
tive. Values are part of futures research (Malaska 2003), and they are not regarded
as shared and universal (Niiniluoto 1999; Kamppinen et al. 2003; Malaska 2003). At
the same time, Bell (2008) points out that there are universal, or near-universal as he
calls them, values that all or almost all societies share. According to Bell, these are
knowledge, evaluation, justice and cooperation. In the current research, the role of
values is a bit of a tricky question. The researcher would like to propose an addition
to Bell’s list of universal values. The addition would be the value of nature. At the
same time, the researcher acknowledges that in a corporate context the value of na-
ture might not be the first pursued value. This suggests that in the current research
context, the values are not shared and universal.

Values actually have a bigger role in futures research than in other social sciences
(Masini 1993; Mannermaa 2003). Mannermaa (2003) argues this by explaining that
futures research is always shaping the future. In his mind, futures research is instru-
mental, as the aim is to influence a government, parliament, company, municipality
or the general opinion.

Niiniluoto (2003a) sees that values have three different roles in futures research.
First, the researcher’s own values can determine which of the alternative futures are
worthy of pursuing. Second, customers of the research (e.g., municipality, company
or NGO) might want to promote their interests, in which case the researcher needs
to consider how to endorse the customer’s values. Third, the creation of scenarios
always involves persons whose values are unique. This means that the content of the
scenarios varies based on the decisions that the individuals make. Malaska’s (2003)

‘Value-bound’ is one of the reasons why futures research is often not regarded a true
science among all scientists (Malaska 2003).

7 Rubin (2004) defines values as symbols that ‘describe behaviour, choices and evalua-
tion in decision making and in different actions’. She further adds that values hold the
society together. Kamppinen et al. (2003) see values as the basis of decision-making,
risks, visions and missions. They add that ‘without values, we would not have moti-
vated actions nor would the future make any sense’.
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addition to the role of values in futures research is that the understanding of value
conflict and value-rational argumentation is a key part of futures research. Malaska
and Mannermaa (1985) see a problem here: if the research is funded with public
money, whose values determine the choices made? Kamppinen et al. (2003) continue
this by saying that it would be important to highlight which values make which al-
ternative futures worth pursuing.

As mentioned above, a key part of futures research is the actions to shape the
future. The shaping is done based on the values that persons have (Mannermaa 1998;
1999). In other words, we shape the future based on our desires (Ketonen 1985).
Masini (1993, 21) offers a longer list by declaring futures research to be interested
in the ‘specific values, desires, wishes or needs of the future’. Values evidently have
a significant role in futures research, as Masini (1993) points out that we have the
concepts of possible, probable and plausible futures as they are based on values. She
further adds that values are present when we consider ‘where we are going and where
we want to go’ (Masini 1993, 41).

Masini (1993) presents a typology of futures research where the role of values is
explained in the three different types of futures research (see Table 5). The role of
values differs in these types. They have the biggest role in utopians, often based in
imagination; the author wants to create something that is totally different from the
present. The role is rather large in visions, but still they need to have a more down-
to-earth approach than in utopians. In prognosis or extrapolation, values only affect
the choice of topics and data.

Table 5. Three different ways of futures (Henrici 1977 ref. Masini 1993)

Name

Background data

Role of the values

In use

Prognosis/Extrapola-
tion

Past and present

Present, in the
choice of area and
data

After end of WWII to
the 1960s or early
1970s

emerging trends, vi-
sion for the future

nected with the real
world

Utopian Often contradicts the Key part Many centuries
present (e.g., Plato, Thomas
Invention, innovation, More, Bacon, H. G.
imagination Wells)

Vision Past and present, Key part but con- Starting from the

1980s and early
1990s

In the current research, the values are also visible. The research question of this
study assumes that there is a development need in the current environmental report-
ing practices in the Finnish forest industry. Surely, it is a value-based argument in
which direction the reports should be developed.
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Alternative directions for development are described as futures images (still im-
ages of the alternative futures) or as scenarios (images together with the paths to
reach the images). The current research uses futures images as a key element for
summarising the findings.

2.5 Futures images

‘Composed of beliefs, expectations, opinions, and assumptions of what the fu-
ture might be like, images of the future therefore are systemic by nature ... They
are built with information about the past, perceptions from the present, cultural
and social knowledge, personal taste, values, and needs, as well as the expecta-
tions of how things “normally” are. They emerge as hopes, fears, and expecta-
tions, and therefore influence decision-making, choices, behaviour, and action.’
(Rubin 2013, S40)

The above citation from the late Anita Rubin captures the essential elements of fu-
tures images, which are one of the key concepts of futures research.

In general, ‘an image can be seen as a mental tool, flexible, changeable, and very
personal in nature’ (Rubin & Linturi 2001, 269) or, as Beers et al. (2010, 725) de-
scribe it, as ‘a simple, metaphorical representation of a complex, real-world phenom-
enon’. When this is applied in the context of futures research, we see that ‘futures
images are mental tools that deal with possible future states’ (Rubin & Linturi 2001,
269). Rubin (2013, S40) beautifully describes them as ‘formed from knowledge and
flavoured with imagination’. Furthermore, Bell and Mau (1973) call them expecta-
tions of future states at some point in the future. The futures images can be used for
envisioning, structuring, crystallising and parallelising different views (Kuhmonen
2017).

The literature uses different concepts, such as ‘images of the future’ (Polak 1973;
Bell 2009; Rubin 2013; Son 2013; Kaboli & Tapio 2018) and ‘future image’ (Vinnari
& Tapio 2009; Nygrén et al. 2017). However, in this thesis the concept of ‘futures
images’ (also used by Kuhmonen 2017) is used for two reasons: for its simplicity
and for its use of ‘futures’ in the plural.

Futures images can be private, i.e., each individual has his/her own futures im-
age(s), or public, shared by a group of persons (Polak 1973; also Rubin & Linturi
2001; Rubin 2013). There is a relatively vast body of literature that focuses on the
private, individual futures images, such as the work done by Rubin on adolescents’
futures images (e.g., Rubin & Linturi 2001; Rubin 2013). However, from the point
of view of this thesis, more interesting and relevant are the shared futures images.
Surprisingly, only a rather limited number of studies were found using the concept
in this way and where futures images of a topic were also created. The topics of these
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studies varied a great deal: anything from the futures of multicultural young adults’
views (Kaboli & Tapio 2018), rural futures (Kuhmonen & Kuhmonen 2015), food
(Kuhmonen 2017), meat consumption (Vinnari & Tapio 2009), energy (Ruggiero et
al. 2015) and lake management (Nygrén et al. 2017), to even the futures of a country
(Son 2013). In the previous studies, the number of created futures images varied
from four to five. In addition, the images typically included a dystopian, utopian and
business-as-usual futures image. So far, the forest industry has not been a target of
futures image research.

The literature provides several classifications of the futures images. One of the
first is Polak’s (1973) categorisation. He categorises futures images by influence and
essence. Essence means the ‘unchangeable course of events’, and influence the ‘pos-
sibility of human intervention’ (Polak 1973, 17). This categorisation creates four fu-
tures images (see Table 6) where the worldview ranges from highly positive (both
influence and essence optimism) to highly negative (both influence and essence pes-
simism).

Table 6. Polak’s categorisation for futures images (Polak 1973; see also Kaboli & Tapio 2018)

evil; human beings are able to
influence and combat this

Influence
Optimism Pessimism
Optimism World is a naturally good World is a naturally good
place. Human beings can im- place. Humans have no con-
prove it to a better place. trol over the course of events.
Essence Pessimism | World tends to decline toward | Chaos is unavoidable. Hu-

mans have no control or ability
to affect it.

trend.

Dator (2002; 2009) has proposed four generic futures, originally from the per-
spective of societal growth. Dator’s (2009; also Smart 2018) proposed futures are
continuation, limits and discipline, decline and collapse, and transformation (see Fig-
ure 3). Continuation is the business-as-usual situation where the current growth con-
tinues. The limits-and-discipline scenario is a situation where the current growth
meets its upper limit and stays there (Dator 2009), typically controlled with values
of ancient, traditional, natural or ideological origin (Dator 2002). A decline-and-col-
lapse state reflects a turning point where the growth turns into decline (2009) due to,
for example, environmental overload, resource exhaustion, economic instability
and/or military attack (Dator 2002). Last, the transformation state means exponential
growth (Dator 2009) with the help of a new set of beliefs and behaviour (Dator 2002).
Dator’s generic futures will be applied in the current research for creating futures
images of the environmental reporting in the Finnish forest industry.
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Transformation

Capacity / Impact

Continuation
Decline and collapse

Time

Figure 3. Dator’s four generic futures (modified from Smart 2018)

So far, this chapter has introduced the key concepts of futures research, namely
knowledge about futures, alternative futures, values in futures research, and futures
images. The current research argues that we can have knowledge about futures with-
out using a deterministic forecasting approach. In addition to the past and present,
this research focuses on the alternative futures of environmental reporting in the
Finnish forest industry by creating futures images of the possible futures based on
Dator’s four futures archetypes (see Section 7.1). This research also acknowledges
the value-bound nature of futures research by taking it as a starting point that the
environmental reports should have a comprehensive view on environmental impacts
and aspects causing the impacts of the forest industry.

The next section brings the theoretical approach closer to an organisational prac-
tice as the research on the futures of the Finnish forest industry is reviewed. The
Finnish forest industry is currently a good context for the application of both futures
research and environmental reporting. The Finnish forest industry needs a change of
operating practices, as there is lower demand of the traditional bulk products, such
as paper and board. The tools and methods of futures research can help in finding
futures for the industry. However, if the industry remains a large-scale consumer of
the forest resources, the management of environmental issues stays relevant for the
industry. Therefore, environmental reporting is a requirement for the future as well.
If the structure of the industry changes significantly, naturally the content of the en-
vironmental reports change as well. Furthermore, the industry itself promotes their
sustainability approach as will be highlighted in the following section.
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2.6 Futures of the Finnish forest industry

This section reviews the previous literature on futures research on the Finnish forest
industry (see summary in Table 7). Those studies are included that address the future
beyond 2019. The main data sources are the publications of the FFIF, the publica-
tions of Finnish universities and research institutions, and the studies published in
scientific journals with the topic of futures research or forest industry. The review is
narrowed to the topic of this thesis, the Finnish forest industry, and thus studies re-
garding global or European forest industry in general were disregarded.® The analy-
sis is narrowed to the studies of forest industry. For example, the studies that analyse
the forests as an energy source are typically excluded unless they address the topic
from the point of view of the current forest industry.” Another limitation is that the
studies covered here are mainly published from 2010 onwards.

The FFIF has been very active in producing different future-focused publica-
tions. The publications cover multiple topics from improving sustainability to devel-
oping business opportunities. Typically, these publications are not scientific in a
sense that the data-gathering and applied methods are not described, with the excep-
tion of two publications (Salovaara 2006; Siild & Hagstrom-Nési 2010). However,
all the publications are included in this sample.

Finnish research organisations (such as the University of Eastern Finland, Uni-
versity of Helsinki, and Finnish Forest Research Institute) have done some studies
regarding the futures of the forest industry. The topics have varied from the analysis
of separate industries inside the forest industry, such as sawmills (Rautanen 2009),
to the analysis of the whole forest sector (Pitkénen et al. 2010; Pitkénen et al. 2011;
Niinistd et al. 2012). Typically, the topic has related to the scanning the future busi-
ness possibilities for the industries with a time span up to 2050. The methods used
have varied, but most commonly Delphi or workshops have been applied.

A few studies in academic journals were found to address the futures of the Finn-
ish forest industry. The majority of those address the bioenergy business as a new
business opportunity for the forest industry. The research methods used in these stud-
ies did not vary much, as all except two studies used the Delphi method.

Five characteristics can be highlighted regarding the research of the futures of
the Finnish forest industry. These will be discussed in detail in the following:

The futures of the Finnish forest industry has been studied as a part of the international
forest industry (e.g., Korhonen (2016) in her thesis and in the articles (Korhonen et al.
2014; Korhonen et al. 2015; Korhonen et al. 2016; Pétéri et al. 2016)), but these are
excluded here.

For example, forest bioenergy is analysed from the European perspective by Hanninen
et al. (2014).
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1. There was a difference in how positive the future was seen to be for
the industry.
2. The publications shared the perception of the need for new products

and business models for the industry.

3. Often, cooperation with customers and other business sectors was
seen as a key to future success.

4. Most often, the energy products were seen as a business opportunity
for the forest industry.

5. One major challenge for the forest industry will be competitive forest
uses.

There was a difference in the future orientation of the reports published by dif-
ferent organisations. The reports of the FFIF all share a very positive future orienta-
tion, whereas the reports of the research institutions have a more critical voice and
raise future challenges.

The reason for the bright future, according to FFIF, is that the industry seems to
have multiple business opportunities based on the bioeconomy approach (Sdild &
Hagstrom-Nasi 2010; FFIF 2012a; 2012b; 2014a; 2015; 2016). For example, in the
report ‘An Eye to 2025’, the FFIF (2014) calls Finland the model country for bioe-
conomy. According to this view, everything starts with the raw material, wood, that
is renewable and recyclable (Séild & Hagstrom-Nasi 2010; FFIF & Metséteho 2012;
FFIF 2012a; 2012b; 2014a; 2015).

In addition, the FFIF recognise sustainability and sustainable development as the
success factors of the industry (FFIF & Metsiteho 2012; FFIF 2012a; 2012b; 2015;
2016). Also, Toppinen et al. (2018) emphasise the role of sustainability as a future
sales argument regarding the wooden multi-storey construction in Finland and Swe-
den. This is an important link to the current research. The industry sees sustainability
as a success factor, and therefore, the reporting of sustainability in general and envi-
ronmental issues especially could be assumed to be important in the future.

From the societal perspective, the FFIF see that the forest industry has a vital
role in achieving the low-carbon economy (Siild & Hagstrom-Nisi 2010; FFIF
2012a;2012b; 2014a; 2015). The reason for this is that the forest industry is currently
the biggest producer and user of renewable energy in Finland with, for example, a
70 per cent share of the production of renewable energy (FFIF 2015).
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Table 7. Future-oriented publications of the Finnish forest industry

Publication | Time span l Topic Method End result: Key messages
Finnish Forest Industries Federation (FFIF)
Sustainable growth from bioecon- 2016-2020 | Sustainable forest ma- | NA Industry has set two targets: (1) to assess forest management practices, and (2) to develop
omy: Forest industry’s forest envi- nagement more environmentally friendly and more economic practices to manage forests.
ronment programme (FFIF 2016)
Sustainability in the heart of bioe- 2020 Environmental and NA Industry has made 10 environmental commitments.
conomy: Forest industry’s environ- sustainability commit-
mental and sustainability commit- ments
ments (FFIF 2012b)
Towards 2020: Forest industry’s en- | 2020 Environmental and NA Industry has made 10 environmental commitments.
vironmental and sustainability com- sustainability commit- Five commitments have already been fulfilled in 2014 and five are yet to be fulfilled.
mitments — Midterm report (FFIF ments
2015)
Towards more efficient wood lo- 2020 Development of wood NA Target of 30 per cent improvement of cost efficiency of wood logistics was set by applying
gistic: Wood product logistics 2020 logistics various technical improvements.
— Vision and R&D programme (FFIF
& Metséateho 2012)
Finnish wood product industry 2020: | 2020 Vision for the wood Environmen- Two scenarios (growth and bioenergy; a part of a successful housing cluster in the near mar-
Final report of scenario and strategy product industry tal scanning kets) and visions for the business sectors were created.
work (Salovaara 2006) (PESTEC)
An eye to 2025: Renewable forest 2025 The new business op- NA As a key part of the upcoming bioeconomy, the forest industry has new business opportuni-
industry — Success from the bioe- portunities of forest in- ties in the areas of, e.g., housing, renewable energy, clothing and packaging.
conomy (FFIF 2014a) dustry
Forest cluster’s research strategy: 2030 Research strategy for Futures work- | Target of doubling the value of products and services and being the world leader was set.
World's leading forest cluster in the whole forest cluster | shops, inter-
2030 (Saila & Hagstrom-Nasi 2010) net-based
discussions
With bioeconomy towards a low coal | 2050 Bioeconomy The forest industry is a key player in the bioeconomy.
future: European forest industry in The forest offers a multitude of possibilities for future business.
2050 (FFIF 2012a)
Finnish research institutions
Estimate of the production and use 2015-2020 | The amount of produc- | Modelling The amount of production in the pulp and paper industry is estimated to decrease by more
of wood in the Finnish forest indus- tion and use wood in than 30 per cent and in wood product industry by 17 per cent. In the same way, the use of
try in 2015 and 2020 (Hetemaki & the wood product in- wood is also estimated to decrease.
Hanninen 2009) dustry
The demand and the customers of -2020 Demand and custom- PECTEC Three scenarios of the sawmills were created: (1) hard price competition of basic products,
Finnish sawmill industry — Present ers of the Finnish analysis, in- (2) cooperation with wood product industry with high quality products, and (3) cooperation
state and future scenarios (Rau- sawmills terviews, with bioenergy cluster to utilise the side streams.
tanen 2009) Delphi
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Futures workshop of the forest sec- | —2050 Report the results of Futures The results were summarised as five future challenges and three common themes: (1) tar-

tor, 28th May 2010. Summary re- one futures workshop workshop get-oriented forest ownership, (2) welfare forests, (3) forests as a source of energy, (4) ser-

port. (Hietanen 2010) regarding the future of vice export, (5) new technologies, (6) balance between different use modes, (7) environmen-
forest sector tal friendliness of forest products, and (8) target of strong economic growth.

The futures workshop of the forest -2050 Report the results of Futures The workshop created six futures images: (1) target-oriented forest ownership, (2) welfare

sector, part Il (Pitkdnen et al. 2010) one futures workshop workshop forests, (3) forests as a source of energy, (4) service export, (5) new technologies, and (6)
regarding the future of paper and board.
forest sector

Strengthening the foresight in the -2050 Promote the future Futures work- | Result was a model to promote foresight in the forest sector.

forest sector: The final report of the thinking in the forest shops, meet-

futures process (Pitkanen et al. sector ing, internet-

2011) based survey

Review of the long-term foresight NA Review of the previous | Literature re- Review identified the global trends affecting the forest sector.

studies of the forest sector and its
operating environment (Niinisto et
al. 2012)

futures studies affect-
ing the forest sector

view

Journal articles about the future of

the Finnish forest industry — future of forests or forest

industry

Packalen et al. (2017) -2020 Future operating envi- Delphi and Three scenarios were created: (1) high quality products, (2) bulk products, and (3) energy
ronment of sawmill in- scenario production.
dustry workshop
Kunttu et al. (2020) 2030 Futures of wood prod- Delphi Three preferable scenarios were developed: (1) pulp and bioenergy, (2) versatile uses, and
uct industries (3) long-lifetime products.
Toppinen et al. (2018) 2030 Future of wooden mul- | Delphi Sustainability will be a significant sales argument in the future.
tistory construction,
sustainability perspec-
tive
Hayrinen et al. (2017) NA Future use of forests Interviews Results indicate two angles: (1) cooperation with bioenergy sector and (2) business models
and focus for nature tourism.
groups

Journal articles about the future of

the Finnish forest industry — future of forests as an energy source

Wan et al. (2012) 2020 Bioenergy as a busi- Delphi The key success factors were cooperation with customers, raw material availability and exist-
ness opportunity of ing technologies.
sawmills

Hamalainen et al. (2011) NA Business opportunities | Survey and Biofuel production and chemical production are the key for future success.
for forest biorefineries interviews

Nayha and Pesonen (2012) NA Diffusion of forest Delphi Biorefineries were seen as a possible future business due to the existing technological know-
biorefineries how and the infrastructure.

Nayha and Pesonen (2014) NA From traditional forest Delphi Major problems were recognised in the current way of managing the companies, although
industry towards biore- the need for change is evident.
fining business

Patari (2010) NA Development of forest Delphi and in- | Cooperation between the forest and energy industries is needed, and the current success
energy business terviews factor is the logistics of the forest’s raw material.
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Researchers do not necessarily share the optimism. Although they agree that the
forest industry companies have opportunities for future success, they are critical of
certain procedures in the industry. For example, when Nayhé and Pesonen (2014)
asked their expert panel to take a look at the changes needed to become a successful
player in the biorefinery business, the forest industry was seen as too slow to change.
The industry was seen as holding on to the traditional paper-making processes, alt-
hough they acknowledge the business problems in that sector, i.e., the low demand
for paper in Western countries. The organisational culture was seen to be old-fash-
ioned, and leadership was rated as non-existent according to this expert panel.

These differences in future optimism fit Polak’s categorisation of futures images.
Polak classifies the images regarding optimism and pessimism in influence and es-
sence (see Section 2.5 and Table 6 for details). The FFIF’s view on futures is opti-
mistic both in influence and essence, and therefore, they see the forest industry’s role
as an improver for the better. As said, the researchers do not share this image. The
researchers, however, have an influence optimism view but essence pessimism.

Almost all the reports share the view that future forest industry needs new prod-
ucts and business ideas in comparison to the current selection. According to them,
the large role of the current products (bulk paper-, board- and timber-based products)
will remain, but the competition will increase, and the price and profit expectations
are rather modest. Hetemiki and Hianninen (2009) use mainly mathematical model-
ling to create the estimates for the amounts of production and use of wood in the
forest industry by 2020. Due to the low demand in the United States and the so-called
FI70 countries', the amount of production will decrease, in their estimates, by
around 3.7 million tonnes by 2020. They continue by estimating the consumption of
wood products in Finland and in other countries and summarise their findings in the
following way: wood consumption in the pulp, paper and board industry will most
likely decrease, and it is possible that wood consumption in the wood product indus-
try will increase. On the other hand, according to the FFIF’s reports ‘An Eye to 2025’
(FFIF 2014a), ‘Forest Cluster’s Research Strategy’ (Sdila & Hagstrom-Nasi 2010)
and ‘With Bioeconomy towards a Low Coal Future’ (FFIF 2012a), the current prod-
ucts, especially in the packaging industry and wood products, are most likely to have
a stable future.

The majority of the reports highlight that in order for the forest industry to suc-
ceed, it needs to cooperate with its (future) customers and with other industries. In
particular, the new cluster approach is highlighted (Salovaara 2006; Séild & Hag-
strom-Nasi 2010): the forest industry is not seen any longer as a strictly defined,

10 FI70 countries are the countries that constitute 70 per cent of markets today. They in-

clude Australia, Austria, Belgium, Denmark, Finland, France, Germany, Italy, Japan,
Netherlands, Norway, Spain, Sweden, Switzerland and the United Kingdom.
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singular cluster but as connected more and more with the clusters of energy, chem-
istry, environment and construction (Salovaara 2006; Sdila & Hagstrom-Nési 2010).
New opportunities can been found, for example, in the medical industry, textile in-
dustry (already currently, e.g., viscose, rayon, lyocell) and chemical industry (such
as biochemical, bioplastics) (FFIF 2012a; 2014a).

The energy business was most often mentioned as a new business opportunity
for the Finnish forest industry. All the studies that produced either scenarios or fu-
tures images of the forest industry had energy production as one scenario (see de-
scriptions of the produced scenarios or futures images in Table 8). The reasons for
the energy scenarios range from rising energy costs to global business opportunities
and the need for renewable energy.

Table 8. Scenarios or futures images of the previous studies

Reference

Scenarios/futures images

Salovaara (2006)

‘Growth and bioenergy’: The industry’s operating capability and
productivity has increased; the industry has a place in the mar-
kets; bioenergy is a part of the new businesses; globalisation has
changed the ownership structures.

‘Part of successful housing cluster in the near markets’: Globali-
sation has increased the living standard and the quality of hous-
ing; the population is ageing and housing concentrates in quality
city communities; wood products create quality housing; wood
products slow down climate change.

Rautanen (2009)

‘Whirlpool of markets’: Due to the economic recession, the de-
mand is low and only big operators are able to be in business.
The markets are mainly inside Finland as, due to the high costs
there, the industry is not able to compete with low-cost foreign
operators.

‘Tomorrow of sustainable construction’: Wooden houses are seen
as an important sink to bind the carbon for the long term (i.e., cli-
mate change mitigation). Customers demand eco-friendly solu-
tions for housing and furnishing. The sawmills develop their pro-
duction to meet the special needs of the customers, instead of
bulk production. The customer structure is quite narrowly focus-
ing only on Finland and the very near markets.

‘Energy-focused markets’: The focus here is on renewable en-
ergy production due to the climate change mitigation targets. The
renewable energy source that the sawmills are able to provide is
the wood-based side streams. The sawmill industry cooperates
with the chemical industry cluster and energy cluster.

Hietanen (2010), Pitkanen
et al. (2010), Pitkanen et
al. (2011)

‘Target-oriented forest ownership’ is based on the fact that forest
ownership is driven by economic factors.

‘Welfare forests’ focuses on profitable nature tourism. Forests
were seen as an important part of the welfare society.

‘Forests as an energy source’ is built on the idea that forests offer
different types of fuels and sources of energy: electricity, heat,
transportation fuels, and solid, liquid and gas fuels. (3.1) Local
and national level (massive energy wood plantations in the south

42




Futures research perspective

of Finland and solar energy will replace biomass) or (3.2) global
business opportunities (the Finnish forests equal the current oil
reservoirs).

‘Service export’ emphasises Finland’s good knowledge on how to
use the forests. This forestry-based knowledge is processed as
service companies that export the knowledge globally.

‘New technologies’ is literally building on new technologies that
increase the value chain in comparison to the current situation.
The new technologies could be found from, e.g., areas of printed
intelligence, cellulose-based products and replacements for plas-
tics.

In ‘Paper and board’ the basic assumption is that paper and
board products will be used in the future. They agreed that paper
could be used differently in the future: the solutions would relate
to the areas where the ICT solutions just do not work. In addition,
they highlighted that the future use would be high-value products
with high aesthetic value.

Saila and Hagstrom-Nasi
(2010)

‘Global bioeconomy’: The threat of climate change is taken seri-
ously and actions towards low carbon economy are taken.
‘Forests to bioenergy’: Due to the rising energy costs, forests are
seen as an important energy source, and there is a competition in
using forests for energy or higher-value products and services.
‘Business as usual’: Europe leads the development in the forest
industries.

‘Self-sufficient society’: Due to climate change, food production
has moved north, forest damage has increased and areas not
suited for food production are taken into biomass production.

Packalen et al. (2017)

‘Comeback of the west + Building for sustainability’”: The prod-
ucts are sold to a narrow segment with high-level know-how and
high price expectations.

‘Battle of the blocks + Swirling with the markets’: The production
is efficient and optimised bulk production with low price expecta-
tions.

‘Stimulus and collapse + Milling for energy’: Energy production is
the main source of income together with the traditional sawmill
products.

In addition, the majority of the futures research articles found concerning the
forest industry focused on the different sides of wood energy, and these were often
on biorefineries. For example, Ndyha has studied biorefinery diffusion in Finland. In
Hémaléinen et al. (2011), Nayhad and others studied the biorefineries as a business
opportunity. They found that biofuel production together with chemical production
would be a significant future business opportunity for the industry. Ndyhd and
Pesonen (2012) also studied the diffusion of forest biorefineries in northern Europe
and North America. Here the main results suggested that the forest industry would

11

The first part of the name refers to the global market situation and the second part to

the Finnish sawmill industry situation.
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be the key player in the future biorefinery business due to the existing infrastructure
and technological know-how. In Nayhé and Pesonen (2014), they have a rather crit-
ical approach to the biorefinery future by concluding that unless some significant
changes are made, the role of the forest industry in biorefineries will be limited to
that of a raw material provider.

Pétdri (2010) also focuses on forest energy. Her focus is on the cooperation of
the forest and energy industries in order to develop the forest energy business. The
experts in her Delphi panel acknowledged the need for the development of forest
energy, as the experts thought that traditional paper-making will not be a sufficient
business in the future. As a success factor, wood raw material logistics was recog-
nised. However, regarding the business use of forest energy, the high investment
costs were recognised and the underdeveloped technology raised concerns. The re-
sults indicated that cooperation between the energy and forest industries is needed.

One major challenge for the forest industry will be the competing forest uses.'?
If, for example, the forest energy sector would rise and use more and more virgin
forests instead of the current side and waste streams of the forest industry, it would
raise the price of the raw material. Another example of competitive use would be the
rise of nature tourism, which would hinder the harvesting of the forests. In this cat-
egory, the increase in forest conservation and use of forests as carbon sinks could
hinder raw material acquisition. In other words, also in the future, the forests are
typically seen as raw material source. In the reports of Hietanen (2010) and Pitkdnen
et al. (2010), the competing uses of forests are raised as a challenge for the industry.

The obvious need for change in the forest industry affects the core research ob-
ject of the current research, namely environmental reporting, which will be discussed
in detail in the next chapter. The Finnish forest industry has a long tradition of envi-
ronmental reporting in Finland, as these companies were among the first to publish
environmental reports. However, if the current operations change, then the content
of the environmental reports needs to change as well. The forest industry itself high-
lights the link to sustainability and sustainable business due to the renewable raw
material. However, the environmental impacts caused by the industry do not only
relate to the raw material acquisition, as will be elaborated upon in Section 4.2.1.
Moreover, as the current discussion in the Finnish media shows, one might not be
able the draw the conclusion that the sheer volume of raw material acquisition (i.e.,
logging) is sustainable even in Finland. Also, the competing forest uses are an inter-
esting point of view of environmental management. So far, the Finnish forests have
mainly been used for the purposes of traditional forest industry, but what would it

12 Although, as Takala et al. (2019) point out, there is still a hegemony and domination of

wood production discourse in the Finnish media. The recreation discourse is currently
rising, and the non-timber forest product discourse is at a very low level.
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mean for the environment if, in addition, the forests would be used increasingly for
the purposes of the energy industry, chemical industry and nature tourism? Similarly,
the possible rise of forest biodiversity conservation would be an interesting feature.
Furthermore, as the industry itself sees sustainability as a key success factor for the
future, this requires emphasis on developing the environmental performance, and
hence environmental reporting.
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3 Corporate environmental reports
and reporting

The previous chapter reviewed the fundamentals of futures research. Next, the focus
is shifted to corporate environmental management, which is the other field of re-
search relevant to studying the futures of environmental reporting'® in the Finnish
forest industry. There is a connection between futures research and environmental
reporting. Both of these approaches can be used for the strategic management of a
company. Tools and methods of futures research can be used to find future directions
for a company. The Finnish forest industry has recognised that sustainability is a
clear future success factor for them. Environmental management is a vital part of
sustainability, the other two fields being social and economic sustainability. Another
similar feature in these fields is that futures research, evidently, has a clear future
focus, and environmental reporting has or at least should have it too. The main dif-
ference between futures research and corporate environmental management is that
corporate environmental management is also an operational tool for a company. For
example, environmental reports can be used to monitor environmental performance
against set targets. The literature of environmental reports will be reviewed in the
following sections.

3.1 Defining environmental reports and reporting

The aim of corporate environmental management is twofold. Firstly, the aim is to
decrease the environmental impacts that the company is causing (Schaltegger et al.
2003; also Welford 1999). Secondly, the aim should be to connect the environmental
issues to business practice (e.g., Welford 1999; Schaltegger et al. 2003). By connect-
ing the environmental issues to business strategy, companies are able to reap benefits
from the improved performance (Welford 1999, Schaltegger et al. 2003). Companies

13 The author acknowledges that companies nowadays report of wider sustainability ap-
proach, including economic, environmental and social sustainability. However, this
thesis is narrowed to environmental sustainability, in order to allow a more detailed
focus on environmental reporting.
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use various tools to achieve these aims. One of the tools is environmental reports and
reporting.

Some definitions of the concepts are provided in Table 9. Environmental report-
ing refers to the process of gathering environmental data. One concrete result of this
process is the publication of an environmental report. In addition, as Niskala et al.
(2009) and Schaltegger et al. (2003) point out, environmental reporting supports the
managerial decision-making at the company. Schaltegger et al. (2006) further sug-
gest that sustainability reporting (including environmental reporting) is a way for
both managers and employees to cooperate in sustainability target setting. Typically,
an environmental report is a voluntary'# description of company environmental per-
formance (e.g., Brophy & Starkey 1998). It can take many forms (e.g., Azzone et al.
1997), from only marketing brochures to a stand-alone environmental report and
sections in the annual reports. The content of the reports varies, but typically it
should include descriptions of past, current and future activities and performances
(e.g., Berthelot et al. 2003). Often the environmental reports are used to gain legiti-
macy from the external stakeholders (e.g., Branco et al. 2008).

As said, the companies need to have an internal process to gather and process the
environmental data in order to produce an environmental report. The process is use-
ful both internally — it facilitates the environmental decision-making — and exter-
nally, as it makes it possible for the stakeholders to evaluate the environmental per-
formance of the company (e.g., Schaltegger et al. 2003; Niskala et al. 2009).

There are some countries that have legal requirements for environmental reporting.
Currently, there is an EU regulation (Directive 2014/95/EU) requiring sustainability
(including environmental) reporting from certain large companies. The regulation
leaves the type of reporting and also the content rather open for companies. Regarding
environmental issues, the regulation only says that the ‘statement should contain, as
regards environmental matters, details of the current and foreseeable impacts ... on the
environment, and, as appropriate, on ... the use of renewable and/or non-renewable
energy, greenhouse gas emissions, water use and air pollution’ (§7).
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Table 9. Definitions of environmental reports and reporting

Reference

| Definition

Environmental reports

Deegan and Gor-
don (1996, 187)

‘Environmental disclosures ... include, among other things, disclosures

relating to the interaction between an organisation and its physical and

social environment. ... reporting may include information about environ-
ment, energy, human resources and community involvement.’

Azzone et al.
(1997, 699)

‘... environmental reports can range from a simple public relations state-
ment to a detailed and in-depth examination of the company’s environ-
mental performance, policies, practices and future direction.’

Lober et al. (1997,
58)

‘... corporate environmental reports represent voluntary efforts wherein
companies collect and communicate information on their environmental
performance. They are generally analogous to annual reports in their
corporate level presentation and style, but focus on environmental ... is-
sues.’

Brophy and Star-
key (1998, 175)

‘Corporate environmental reports ... are publicly available, stand-alone
reports issued voluntarily by companies on their environmental activi-
ties.’

Berthelot et al.
(2003, 2)

‘... corporate environmental disclosure as the set of information items
that relate to a firm’s past, current and future environmental manage-
ment activities and performance.’

Lovio (2004, 172)

‘An environmental report is a company’s account to the stakeholders,
how its environmental management has developed during the reporting
period.’

Branco et al.
(2008, 139)

‘Environmental disclosure is seen ... as one of the strategies used by
companies to seek acceptance and approval of their activities from soci-
ety. ... LT [legitimacy theory] suggests that environmental disclosure
provides an important way of communicating with stakeholders, and
convincing them that the company is fulfilling their expectations.’

Environmental and sustainability reporting

O’Dwyer (2003, 92)

‘... CER [corporate environmental reporting] is taken to involve the pro-
cess of communicating externally the environmental effects of organiza-
tions’ economic actions through the corporate annual report or a sepa-
rate stand-alone publicly available environmental report.’

Schaltegger et al.
(2003, 251)

‘Environmental accounting [i.e., reporting] provides monetary, physical
and qualitative information to management about the environmental im-
pacts of business and the financial consequences of environmentally
relevant business activities-information that supports internal and exter-
nal decision-making, reporting and accountability.’

Schaltegger et al.

‘The term sustainability reporting is usually used to refer to the publica-

(2006, 4) tion of external reports ... However, one main effect of sustainability re-
porting is the involvement of management and employees in setting
sustainability goals for the cooperation, collecting data, and creating and
communicating sustainability information.’

Niskala et al. ‘For a company, sustainability reporting is a tool to report usable infor-

(2009, 15) mation to support decision making. It supports the management sys-

tems and the integration of sustainability into the business practice. Sus-
tainability reporting is also a way to increase the transparency according
to the stakeholders’ expectations and to mitigate the image risk.’
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The history and development of environmental reporting is reviewed briefly in
the following. Companies started to publish environmental reports in the late 1980s
and early 1990s (Kolk 2004; Herzig & Schaltegger 2006; Buhr 2007; Hahn &
Kiihnen 2013). According to Herzig and Schaltegger (2006), the reason for this was
corporate environmental accidents and disasters, such as a methyl isocyanate gas
explosion accident at the Union Carbide India Ltd. site in Bhopal, India, and the
Chernobyl nuclear power plant accident in Pripyat in Ukraine. It became evident that
companies were causing visible environmental problems. Therefore, companies tried
to increase the legitimacy of their operations by starting to publish reports about their
environmental performance. In Finland, the first companies published environmental
reports in 1992—-1993, and the companies, or their predecessors, of this research in
1992-1995.

The next phase of environmental reporting was to combine the reporting of en-
vironmental issue together with other areas of sustainability, namely economic and
social sustainability. Companies started to publish sustainability reports in the 2000s
(Herzig & Schaltegger 2006; Buhr 2007; Hahn & Kiihnen 2013). In 2000, the Global
Reporting Initiative (GRI) launched the first version of the sustainability reporting
guidelines (GRI 2020). The guidelines covered economic, environmental and social
sustainability. Finnish companies followed the trend, and the companies of this re-
search moved to sustainability reports in 2002—-2004. Currently the companies pub-
lish the environmental issues as a section either in their sustainability reports or in
annual reports.

The next step in reporting seems to be integrated reporting <IR>. The aim of
integrated reporting is to report all the different capitals (financial, manufactured,
intellectual, human, social and relationship, and natural) in one report (The Interna-
tional Integrated Reporting Council 2013). However, at this point it is difficult to say
how successful this is. For example, de Villiers and Sharma (2017) are doubtful of
integrated reporting’s potential to replace the current sustainability reports.

In 2015, the United Nations (UN) launched the 2030 Agenda for Sustainable
Development, which includes 17 Sustainable Development Goals (UN 2020). The
Sustainable Development Goals (SDGs) are applicable by different stakeholders in-
cluding business and industry. For that reason, companies have started to report on
their impact and progress against the SDGs. Out of these 17 SDGs, four directly
address environmental issues: SDG 6 covers clean water and sanitation, SDG 7 af-
fordable and clean energy, SDG 14 life below water and SDG 15 life on land.

As was shown above, currently companies report environmental data as a part of
sustainability reports or their annual report. Therefore, in the following, the refer-
ences cited deal with both environmental and sustainability reports and reporting
which will allow the use of the recent articles. In addition, as the body of literature
on environmental and sustainability reporting is rather large, reference is made
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mainly to studies that have used a qualitative approach in analysing the reports, as
the qualitative studies tend to have a deeper approach to the nature and content of
the reporting, whereas the quantitative studies more often focus on the categorisation
of companies based on their reporting style.

3.2 Criticisms of environmental reports

The environmental reports, the sustainability reports nowadays, and the whole re-
porting practice have received a lot of criticism. The content of the reports has been
criticised, for example, by Adams (2004; Adams & Frost 2008) from the point of
view of the accountability of the reports, which means that the reporting of the com-
panies does not completely reflect their sustainability performance (Adams 2004).
Azzone et al. (1997), Deegan and Rankin (1999) and Hammond and Miles (2004)
show that the reports do not meet the stakeholders’ expectations of the information.
Niskanen and Nieminen (2001), Adams and Frost (2008) and Spence (2009) notice
that companies tend to report mainly positive news. The reporting process is criti-
cised for not having the stakeholders as a part of the process (Adams 2004; Brown
& Dillard 2015), even though the reports are or at least should be prepared for the
stakeholders. The process is considered managerial (e.g., Brown & Fraser 2006),
meaning it assumes direct financial business benefits as a result. These and additional
criticisms are reviewed in the following.

The accountability of the reports has been questioned. For example, Adams
(2004) compares what a company reports to external sources and notices that the
different sources paint a different picture of the company’s performance. Especially,
she notices that the company tends to favour reporting on positive performance. The
accountability problem has been shown recently by Cho et al. (2018). They compare
the sustainability reporting of US oil companies with the data of companies’ political
funding contributions. They found that although the companies highlight in their re-
ports their values for nature and natural conservation, their backstage actions tell a
different story by ensuring oil-drilling possibilities in natural reservoirs. Niskanen
and Nieminen (2001) studied the objectivity of the environmental reporting by com-
paring it with the news disclosed in the media. They conclude that environmental
reporting cannot be considered objective, as the companies report less negative news
than is reported of them in the media. Later, Adams and Frost (2008) studied seven
companies and their approach to integrating sustainability practices into business
practice. They notice that the accountability of the sustainability information towards
the external stakeholders is compromised if the information could present the com-
pany negatively. Moreover, Spence (2009) studied the target audiences of sustaina-
bility reporting. He finds that the main target audiences are employees and investors,
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but the sustainability reporting itself is still not really targeted on stakeholder com-
munication but just to promote a certain (positive) image of the company.

The quality of the reports has been studied and found to be somewhat prob-
lematic. In 1999, Deegan and Rankin proved the existence of the expectation gap
between the environmental report preparers and users. This means that the users of
environmental reports expect to get more high-quality environmental information
than the preparers are providing. Hopkinson et al. (1999) researched the UK water
industry reporting and noticed that the industry does not use the standardised envi-
ronmental performance indicators. What makes the comparison even more difficult
is the use of different units of measurements. Hammond and Miles (2004) examine
the perceptions of the report quality among the preparers of the reports and the as-
sessment organisations. Their findings show that the preparers of the reports had
lower requirements for the quality. Later, Dragomir (2012) analysed greenhouse gas
emission reporting of five companies with the conclusions that their reporting is of
low quality regarding credibility and relevance.

Studies have shown that the image of a company’s performance is different
when comparing the company reporting with the external sources. Laine has noticed
that different pictures emerge even from inside the companies. Mékeld and Laine
(2011) compare the CEO message of annual reports to those in sustainability reports.
They find that in the annual reports, the CEOs highlight the economic dimensions
like growth and profitability. However, in sustainability reports, the same CEOs have
a ‘wellbeing’ discourse, which means that companies provide ‘wellbeing in the so-
ciety at large’ (Makeld & Laine 2011, 228). Cho et al. (2015) show that even the
company itself can provide multiple images (or fagades, as they name them) of itself.
They show that based on the annual reports, the companies emphasise the economic
dimension (rational fagade). In the sustainability reports, the companies describe
their actions with less concrete topics, such as future-oriented decisions and possible
actions (progressive facade), and broad statements and general commitments (repu-
tation fagade).

As said, not only the reports but the whole reporting process is critiqued by the
researchers (e.g., Adams 2004). In Adams’s (2004) opinion, if a company wants to
produce a high-quality report and meet the stakeholders’ expectations, the stakehold-
ers should be consulted in the process, but quite often the reports are produced with-
out the participation of the stakeholders. The second major critique of the reporting
deals with the managerial approach. Brown and Fraser (2006) nicely explain why
the managerial approach is problematic. They describe, for example, that the sole
purpose of reporting would be to yield business profits for the company and the
shareholders. The wider approach of stakeholder accountability is not the question
here. According to Brown and Fraser, reporting is seen as a tool of risk management.
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Gray goes even further by suggesting that sustainability reporting might even
promote the unsustainable practices of the companies. In Gray and Bebbington
(2000), he argues that environmental accounting (including environmental report-
ing) is a managerial practice and the aim of managerial actions is to promote busi-
ness, which typically causes environmental impacts. Therefore, environmental ac-
counting and reporting cause environmental impacts. His worry is that researchers
often think that if companies participate in environmental reporting, the companies
are reducing environmental impacts. Gray’s argument is that environmental report-
ing does not automatically transform into a decrease in environmental impacts.

The critiques of the environmental reports and reporting can be seen as a key
motivation for this study. The interest in studying the environmental reports and re-
porting in the forest industry began because I knew that they were the first to start
publishing environmental reports in Finland. This equalled the opportunity to get a
long data series for the study. However, together with reading the literature and an-
alysing the reports, it became evident that these reports suffer from some weak-
nesses, as will be explained in Section 6.4.

3.3 Environmental reporting in the forest industry

This chapter reviews the prior research on environmental reporting in the forest in-
dustry.'> The found studies are summarised in Table 10. Relatively few studies were
found — only 16. This is a very small number compared to the body of literature on
sustainability reporting: Fifka (2012) found 198 studies and Hahn and Kiihnen
(2013) 178 in their meta-analysis. In addition, the previous studies have typically
focused on analysing the large body of the largest companies (Fifka 2012) and not
focusing on the analysis of a certain industry. However, recently forest industry has
received increasing attention — four studies were published in 2017 and 2018.

Quite strict boundary selection has been applied: only those studies are included here
that solely focus on the forest industry. For example, studies are excluded that analyse,
in addition to the forest industry, other industrial sectors. The only exception is the
study of Laine (2010), as he studies one forest industry company and two non-forest
industry companies. This study is included, as the forest industry results are presented
separately. Furthermore, only the studies that analyse environmental reporting are in-
cluded. For example, sustainability reporting analyses are included when they report
the results of environmental reporting. If only social reporting is analysed, these studies
are excluded
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Table 10. Content analysis of forest industry reports

Walton (2003)

dustry companies ac-
cording to Pricewater-
houseCoopers’s list

(the analysed compa-

nies are not listed but

Stora Enso is given as
an example)

ment and fibre pro-
curement

Reference Case companies Companies of the Topic of the study | Key environmental reporting results
current research
Sinclair and Top 100 global forest in- | At least Stora Enso Forest manage- Largest companies published environmental reports more of-

ten than the smaller ones.

Asia-Pacific companies (esp. Japan) reported most often; also,
European and North American companies reported often.
Forest management was often reported by the companies but
only from the point of view of forest certification.

Fibre procurement was seldom reported by the companies and
with various indicators.

cording to Pricewater-
houseCoopers’s list (20
companies)

Kymmene

Mikkila and Top 10 global pulp and All three companies: Sustainability re- Environmental reporting is in general highly institutionalised
Toppinen paper companies (1) Stora Enso, UPM- porting among the companies: companies report similarly about envi-
(2008) Kymmene and Metsa ronmental management systems, raw material supply, pollu-
Board tion prevention, energy and recycling.
However, use of some indicators is diversified, such as envi-
ronmental economic indicators (e.g., costs, investments) and
sustainable forest management.
Vidal and Top 100 global forest in- | Two companies: Stora | Sustainability re- Forest industry companies’ mostly report on sustainable forest
Kozak (2008a) | dustry companies ac- Enso and UPM- porting management.
cording to Pricewater- Kymmene Other often-reported environmental aspects related to recy-
houseCoopers’s list (51 cling, certification, air and water.
companies) The Asian, Oceanic and European companies focus on envi-
ronmental aspects in their reporting.
Vidal and Top 100 global forest in- | Two companies: Stora | Sustainability re- The amount of environmental information is decreasing in the
Kozak (2008b) dustry companies ac- Enso and UPM- porting reports (as companies report more on other areas of sustaina-

bility).
But still, sustainable forestry is the most commonly reported
theme of sustainability.
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In the top 10 most commonly reported themes, other environ-
mental aspects were certification, energy and procurement.

Laine (2010)'®

One forest industry com-
pany (and two non-forest
industry companies)

One company: Stora
Enso

Sustainability re-
porting

Environmental sustainability is reported by Stora Enso very
early on (at least from 1992 and 1993 onwards).

In recent years, sustainability becomes a business concept (in-
stead of a society-wide concept) which meant that, e.g., only
climate change issues are reported regarding the environmen-
tal impacts.

Li et al. (2011)

Top 100 global forest in-
dustry companies ac-
cording to Pulp and Pa-
per International (66
companies)

All three companies:
Stora Enso, UPM-
Kymmene and Metsa
Board

Sustainability re-
porting

Environmental indicators are most often reported by the forest
industry companies.

Toppinen et al.
(2011)

Top 100 global forest in-
dustry companies ac-
cording to Pulp and Pa-
per International (66
companies)

All three companies:
Stora Enso, UPM-
Kymmene and Metsa
Board

Sustainability re-
porting

As the article focuses on strategic groups of sustainability re-
porters, environmental reporting is not analysed in detail. How-
ever, the results show that environmental indicators are the
most often reported by forest industry companies.

Han and Han-
sen (2012)

Top 100 global forest in-
dustry companies ac-
cording to Pricewater-
houseCoopers’s list (80
companies)

All three companies:
Stora Enso, UPM-
Kymmene and Metsa
Board

Sustainability re-
porting

Environmental responsibility was the most commonly reported
area.

Inside environmental responsibility, resource and energy use,
sustainable forestry, climate change, and pollution and water

management were the most commonly reported.

Toppinen and
Korhonen-Kurki
(2013)

Three large forest indus-
try companies

One company: Stora
Enso

Sustainability re-
porting

Environmental responsibility was the most commonly reported
area.

16

Laine (2010) is included here, although two out of the three analysed companies are not forest industry companies. The reason for

inclusion is that Stora Enso’s reporting is described in detail. The results covered in the table of this research focus only on Stora Enso’s

results.
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Rodrigue et al.
(2015)

A Canadian forest indus-

try company

None of the companies

Environmental re-
porting

Topics related to sustainable development (such as recycling,
conservation of natural resources and forest management)
were the most often reported environmental issues.

The company reported very little on laws and regulation, and
on land contamination.

In general, the company hardly reported any negative items for
its performance.

Toppinen et al.
(2015)

Top 100 global forest in-

dustry companies (2)

The analysed compa-
nies are not listed

Sustainability re-
porting

Environmental disclosure is more common than social disclo-
sure both in CEO letters and on social media.

Lahtinen et al.
(2016)

13 large, global forest in-

dustry companies

Two companies: Stora
Enso, UPM-Kymmene

Biodiversity and
ecosystem services
in supply chain
management

Companies more often reported the indirect environmental im-
pacts than the direct impacts.

Companies also reported more often on the positive contribu-
tions than on the negative.

Regarding the supply chain focus, the companies reported
more on the upstream activities than on the downstream.

Jones and
Comfort (2017)

Top 10 global forest in-
dustry companies (Price-

waterhouseCoopers)

Two companies: Stora
Enso, UPM-Kymmene

Sustainability re-
porting

Forest industry companies report mainly on environmental and
social responsibility.

Inside environmental responsibility, companies typically re-
ported on climate change, energy, sustainable forest manage-
ment, biodiversity, water management, and waste manage-
ment and recycling.

Liubachyna et
al. (2017)

Nine state forest enter-

prises

None of the companies

Sustainability re-
porting

Environmental performance indicator reporting varies between
the state forest companies.

Sustainable forest management is the most often reported en-
vironmental performance indicator.

Other environmental indicators that the state forest enterprises
use are biodiversity, waste management, pollution and energy.

Lu et al. (2017)

42 Chinese forest in-
dustry companies

None of the companies

Sustainability re-
porting

Environmental reporting is more common than economic and
social reporting.

However, there is great variation in the amount of environmen-
tal information that the companies provide, as some compa-
nies do not report on the environment at all.
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Colago and 37 forestry companies None of the companies | Sustainability re- Environmental reporting is more common than economic and
Siméo (2018) operating in Congo Basin porting social reporting.

Forest protection is the most commonly reported theme of en-
vironmental reporting, followed by certification, management of
resources and energy, biodiversity, transportation, origin and
traceability, and climate change.

Note on Table:

(1) The selection criteria for the companies are not specified in Mikkild and Toppinen (2008); they just speak of ‘the world’s
ten largest pulp and paper companies’.

(2) The selection criteria for the companies are not specified in Toppinen et al. (2015); they just speak of ‘the world’s 100
largest pulp and paper companies’.
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Mainly, the previous studies have analysed sustainability reporting. Only three
exceptions were found. Sinclair and Walton (2003) analyse forest management and
fibre procurement reporting. Rodrigue et al. (2015) compare the environmental re-
porting of a Canadian forest industry company with the reporting of the external
stakeholders. Léhtinen et al. (2016) analyse biodiversity and ecosystem services re-
porting. But as noted above, all the studies selected here report the results of envi-
ronmental reporting.

The previous studies have mainly focused on the top global companies, which
means that it is mainly the forest industry practices of Western companies that have
been analysed. Some exceptions, however, do exist. Lu et al. (2017) analyse the Chi-
nese forest industry’s reporting, and Colaco and Simao (2018) focus on the forest
industry companies operating in the Congo Basin. In terms of environmental report-
ing, a few characteristics can be highlighted here. The previous studies have fre-
quently noticed that environmental aspects are the most often reported in comparison
to the other areas of sustainability. What is really reported on environmental issues
varies between the studies. However, some common elements can be found. For ex-
ample, eight studies mentioned that forest industry companies report on forests (ei-
ther on sustainable forest management or on forest certification). Furthermore, in six
studies, companies report on energy. In four studies, the companies report on man-
agement systems and certification, as well as on raw material supply. Three studies
say the companies report on environmental impacts, such as climate change and bi-
odiversity.

In addition, the studies have shown that typically it is the largest companies and
companies from Europe that report on environmental aspects. However, Sinclair and
Walton (2003), Mikkild and Toppinen (2008), Liubachyna et al. (2017) and Lu et al.
(2017) show that environmental reporting varies between companies. Sinclair and
Walton (2003) notice that fibre procurement was seldom reported by the companies.
Lu et al. (2017) show that environmental issues are not reported by all of the studied
forest industry companies.

Last, two characteristics of the previous studies are worth mentioning. Vidal and
Kozak (2008b) notice that, when comparing the forest industry reporting of 2002
and 2005, the amount of environmental information is decreasing in the reports.
They saw this positively, as it means that the other areas of sustainability received
more focus. Furthermore, both Rodrigue et al. (2015) and Lahtinen et al. (2016) show
that the companies tend to report positively: Léhtinen et al. (2016) show that their
case companies report mainly on the positive achievement of environmental man-
agement in comparison to the negative impacts. Rodrigue et al. (2015), on the other
hand, show that their case company had only two negative sentences out of the total
870 sentences.
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As the review above shows, there is a rather limited body of research on envi-
ronmental or sustainability reporting in the forest industry. The main body of the
literature has focused on analysing the broad area of sustainability reporting, as only
a few have narrowed the analysis to a certain topic of environmental or social report-
ing. The current research contributes to this literature by going deeper on the envi-
ronmental reporting of a branch seldom analysed: the forest industry.

3.4 Futures research on environmental reporting

Next, the two main areas of this research — futures research and environmental re-
porting — are linked together. The sustainability reporting literature is reviewed in
order to find out how the futures reporting is covered. Only a handful of studies were
found, and these are reviewed in the following.

Four studies were found to directly focus on the future of sustainability reporting
in different contexts. Several meta-analyses were found that suggested, based on the
literature review, avenues for future research. One of these (Lee & Hutchison 2005)
address the environmental reporting, while the rest focus on sustainability reporting.
Third, some researchers have narrowed the literature review approach either by
countries or by sectors. Last, the new feature of reporting, integrated reporting, has
already been reviewed.

In their study, O’Dwyer et al. (2005) focus on the future of sustainability report-
ing from the point of view of Irish NGOs by interviewing the NGO representatives.
Their main conclusion can be summarised as that the NGOs want ‘stand-alone, man-
dated, externally verified’ reporting (O’Dwyer et al. 2005, 14). The interviewed
NGOs emphasised their right to information, i.e., the “public’s right to know about
the key corporate activities impacting on their lives’ (O’Dwyer et al. 2005, 22). The
NGOs demanded information that is credible and reflects the actual performance.
Belal and Owen (2007) studied the current state and, briefly, the future of social
reporting in Bangladesh by interviewing company representatives. Their results re-
garding the future reporting state that social reporting would become more common
in the future in Bangladesh. The reason behind this is that the external stakeholders
(like investors, foreign customers and international organisations) would require it.
In the future, the role of national NGOs might increase in promoting the reporting.

Milne and Gray (2007) analyse the past sustainability reporting trends and ex-
trapolate them to the future. They first analyse the quantity of reporting: there is a
rise of from fewer than 100 in 1993 to more than 1500 in 2003. Although this sounds
significant, the problem is that already in 2007, when Milne and Gray wrote the
chapter, the increase was slowing. In addition, according to their statistics, it is typ-
ically up to 50 per cent or less of the companies in an industrial sector that publish a
report. What Milne and Gray are more worried about is the quality of the reports.
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Very few companies provide reports that would be of even reasonable quality. Milne
and Gray aggravate this by stating ‘perhaps at best 0.2 per cent of multinationals
provide credible and reasonable accounts of their vast impacts on society and the
environment’ (Milne & Gray 2007, 192). As Milne and Gray point out, their figures
here cover only the large companies, and globally SMEs and non-profit organisa-
tions should report about sustainability issues. A third point that worries them, in
relation to the quality of the reports, is that what the companies report has little to do
with the true sustainability challenges faced in the world. Their conclusion about the
future is that if companies’ reporting would really be called sustainability reporting,
it should be required from every company and it should address how unsustainable
the company is.

Adams and Whelan (2009) analyse the role of external stakeholders (govern-
ments, academia, NGOs, media and sustainability industry) in influencing the future
of sustainability reporting. Their research was based on the previous literature. Their
main conclusion is that the external stakeholders should, in the future, cooperate in
order to make the companies realise that high-quality sustainability reports are
needed. They reason this with the fact that the managers are not keen to react based
on just one stakeholder’s concerns but the different stakeholders have a different
level of influence on the companies: For example, governments can set laws to re-
quire reporting. The articles published by researchers might be easily ignored by the
companies, as some NGOs certainly are. The media were seen to have strong influ-
ence by spreading bad publicity about companies. Sustainability industry was valu-
able for companies, as it can offer sustainability models to follow.

A meta-analysis of the previous literature typically offers ideas or research ques-
tions for the future. Lee and Hutchison (2005) analyse the previous environmental
reporting literature from the point of view of what determines the reporting. They
raise, for example, the following as future research questions: what should be dis-
closed? How do the national requirements for reporting differ? What affects the de-
cision to publish?

Burritt and Schaltegger (2010) analyse the previous sustainability reporting lit-
erature from two perspectives, first from the critical perspective that sees sustaina-
bility accounting and reporting as causing the sustainability problems of companies.
Yet the second, or the management perspective, on the contrary, sees sustainability
accounting and reporting as one tool for company managers to use to make better
decisions. The future based on these two is that both are important in order to make
companies more sustainable. According to the critical perspective, one would need
to understand that the current tools do not promote sustainability, and according to
the management perspective, one would need to accept that no fast improvements
are achievable, but still one would need to work to improve the current tools.
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Moreover, Fifka (2012; 2013) performed an extensive literature review by fo-
cusing first on the development of sustainability reporting (Fifka 2012) and then on
the determinants of sustainability reporting (Fifka 2013). In the fashion of meta-
analysis, his suggestions for future research include:

1.

The reporting practices of developing countries should be researched
more.

Though we know quite a lot about the companies’ reporting practices,
we know only a little of the perceptions of the report readers.

We know little about the companies’ targets for publishing the results
(for example, who are they trying to reach). In this regard, Fifka
(2013) points out that research methods other than just content anal-
ysis should be used.

Reports published in languages other than just in English should be
studied. Similarly, it would be interesting to study whether companies
operating in non-English-speaking countries publish the reports
(only) in English.

As the research has mainly focused on the content of the reports, more
emphasis in the future should be placed on the quality of the reports.
In this regard, he remarks that as the previous studies have mainly
been quantitative, one should carefully assess whether we are re-
searching the right features with these studies.

Regarding the size of the studied companies, the SMEs should be
studied, as the main focus so far has been on large, multinational com-
panies.

The research so far has mainly focused on the annual reports, stand-
alone sustainability reports and webpages, yet companies still publish
sustainability-related material in other sources as well (labels, book-
lets and print or television advertisements), and these should be stud-
ied.

Hahn and Kiihnen (2013) reviewed the reporting literature from 1999 onwards
focusing on the determinants of sustainability reporting. In addition, they suggest
future research topics. They raise five general topics, namely voluntary vs. manda-
tory reporting, governance issues at the company and country level, reporting qual-
ity, stakeholder engagement and perception, and external assurance. From each of
these, they name the specific research questions that should be addressed. Their fu-
ture research questions are, e.g.:
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* Can global standards and soft law overcome the drawbacks of voluntary dis-
closure?

* Does sustainability reporting (practice and guidelines) improve stakeholder
accountability, and does stakeholder integration improve credibility and ac-
countability?

* Does sustainability reporting convey a true and fair view of corporate sus-
tainability performance?

* Does the reporting of negative aspects influence stakeholder perception?

» Is sustainability reporting oriented towards the information needs of certain
stakeholders (e.g., investors)?

*  Does assurance influence (perceived) reporting quality?

The next group of studies (three studies in all) consists of literature reviews, but
instead of general literature reviews, these have been narrowed to certain countries
or industries. Belal and Momin (2009) studied the sustainability reporting practices
in developing countries via a literature review. They suggest directions for future
research. They, for example, recommend that in developing countries, one should
study how the different media for reporting are used and whether there are differ-
ences in the content; why corporate social responsibility (CSR) reporting is done by
large companies; what the NGOs think about CSR reporting; and why, in general,
companies report so little or nothing at all on CSR.

In addition, Lodhia and Hess (2014) performed a literature review, but the focus
was solely on the sustainability reporting literature of the mining industry. Based on
their review, they make several suggestions for future research. For example, they
name the topical issues, such as integrated reporting, climate change and water ac-
counting, as worth researching. They also highlight that more studies should be con-
ducted in developing countries. Lohdia and Hess (2014) stress the importance of
social issues together with environmental issues. Lastly, they name the roles of stake-
holders in reporting and the legal aspects of reporting as areas for future research.

Similarly, Ceulemans et al. (2015) reviewed the literature focusing only on the
sector of higher education. Based on their review, they raise four topics for future
research: sustainability reporting and organisational learning and change; the stake-
holder engagement process and third-party assurance; linking sustainability report-
ing to general sustainability management; and studying tools and indicators for sus-
tainability reporting.

At present, a new way of reporting is the integrated reporting framework. De
Villiers and others have already analysed its futures. Although integrated reporting
could be seen as the future of sustainability reporting, de Villiers et al. (2014) point
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out that, at least now, their starting points are different: ‘While sustainability report-
ing aims at providing social, environmental and economic information to a wide
range of stakeholders, integrated reporting now seeks to present information related
to broad risk evaluation and potential future value growth thus appealing to capital
providers and potential investors’ (de Villiers et al. 2014, 1059).

De Villiers et al. (2014) list multiple future research questions, out of which I
highlight a few in the following. They, for example, list the following as possible
future research ideas:

» the differences between of (traditional) sustainability report and an inte-
grated report,

» the organisations’ abilities to predict the future,

» the differences in reporting in different countries (i.e., in different cultures),
» the effects of integrated reporting in the auditing and assurance process,

» the stakeholder demands for information in integrated reporting,

» the role of integrated reports in comparison to the mandatory annual reports,
and

» the evaluation of the quality of an integrated report.

In the second paper (de Villiers et al. 2017), they propose a set of future research
topics. First, they raise multiple research questions in relation to the financial bene-
fits of integrated reporting for a company, e.g., the effects on firm value, cost of
equity capital and liquidity. As integrated reporting is still a new practice, more re-
search is required from different countries (in order to analyse of the cultural influ-
ence). Moreover, de Villiers et al. highlight the research of changes caused by the
reports: for example, whether investors change investment decisions or managers
make decisions based on the IR reports.

In sum, this chapter has shown that sustainability reporting is a wide research
area. However, only a very limited number of studies have focused on the future of
sustainability reporting. Typically, the future is addressed as recommendations or
conclusions of the meta-analysis of previous research. Based on the studies above,
some common features about the future of sustainability reporting can be raised. The
researchers shared the concern regarding the quality of the current reports. In es-
sence, two suggestions were made: that reporting should be mandatory and that the
reports should be externally verified. Although the researchers acknowledged that
there already exists a wide body of literature, some areas are less researched. For
example, the reporting practices in developing countries are under-researched, as are
those of small and medium-sized companies and non-profit organisations. In addi-
tion, the previous research has focused almost solely on the published reports, and
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recently to a certain degree on webpages, but still companies publish a great deal of
other sustainability-related material that has not been the subject of much research.
Last, the content of the reports has been rather thoroughly researched, but the per-
ceptions of the readers and preparers of the reports is less studied.

The thesis partly answers the abovementioned shortcomings and, partly, this re-
search allows for strengthening the results of the previous sustainability reporting
studies. The previous studies have shown that environmental reports often have the
problem that they do not give a comprehensive picture of the environmental perfor-
mance of the company. The acknowledgment of this problem is the starting point of
this research. The main aim here is to describe how the Finnish forest industry’s
reports could and should be improved in the future. Also, this study contributes to
the narrow field of futures research in sustainability reporting. Furthermore, the pre-
vious studies have shown that the study of sustainability reporting should not only
focus on the sustainability reports. In the current research, the environmental reports
are a major part of the data, but data are also gathered via expert interviews and with
a Delphi panel. However, as has been said, the majority of the previous studies have
focused on the large, multinational Western companies, and the current research is
no exception here, as the large Finnish forest industry companies are in fact large
multinational enterprises, the two largest with 10 billion euros in sales.
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4 Methodological approach, material
and methods

4.1 Methodological approach

This research represents a qualitative research approach. According to Hirsjérvi et
al. (2001), the starting point of qualitative research is to describe real life. Sande-
lowski (2004) further explains the aim of understanding and describing a phenome-
non (also Koskinen et al. 2005; Eriksson & Kovalainen 2013). Eriksson and Ko-
valainen (2013, 3) further specify the meaning in business research by explaining
that qualitative research ‘gives the researcher an opportunity to focus on the com-
plexity of business-related phenomena in their context’. The business-related phe-
nomena here are environmental reporting practices, and the context is the Finnish
forest industry. Following the logic of qualitative research, the aim here has been to
understand and describe the reporting in order to offer suggestions for future im-
provement.

A characteristic of qualitative research is that it provides a critical and reflexive
view of the phenomenon (Eriksson & Kovalainen 2013). Hirsjérvi et al. (2001) add
that qualitative research typically offers the possibility to research the topic widely.
The topic of this research has been studied rather widely: the past, present and future
of environmental reporting have been researched with multiple methods. Another
typical principle in qualitative research is purposive sampling (Hirsjarvi et al. 2001;
Sandelowski 2004), which was used here. The experts both in the interviews and in
the Delphi panel were handpicked to represent expertise in environmental reporting
in the Finnish forest industry.

The study uses multiple methods to describe the past, present and future report-
ing practices of the Finnish forest industry. Qualitative content analysis is applied to
10-15 years of environmental reports of three Finnish forest industry companies in
order to describe the past trends of the reporting. Theme interviews were conducted
with experts of environmental management and the forest industry to gather insights
into the current reporting and measuring practices of the Finnish forest industry. A
Delphi panel evaluated the perspectives of the measurement and reporting of envi-
ronmental performance in the forest industry. The focus of the Delphi panel was to
collect ideas for the improvement of the current reporting practices in the future in
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the Finnish forest industry. Within each material, the main analysing method or ap-
proach is qualitative. The methods and materials are explained in detail in Section
4.3.

Figure 4 connects the research methods with the timescale of the thesis. Past of
the reporting is analysed via content analysis of the environmental reports of the
companies of the study. These results are reported in Articles I-III. The present sit-
uation is gathered from the reports, expert interviews and Delphi panel. This is re-
ported in all of the articles (I-V). Last, the future is addressed in the interviews and
in the Delphi panel and reported in the last two articles (IV-V). The content of the
research papers is reported briefly in Chapter 5.

THE TIMESCALE OF THE THESIS
- Y4 )
METHODS PRESENT FUTURE
CONTENT Articles I, II, Il (RQ1)
ANALYSIS
INTERVIEWS Article IV (RQ2)
L
DELPH| Article V (RQ3)
& VAN - )
Note on the Figure:

RQ = research question

Figure 4. Connecting the research methods with the thesis timescale
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4.2 Research context: Environmental reporting in
the Finnish forest industry

4.2.1 Environmental aspects and impacts in the Finnish for-
est industry

The forest industry belongs to material-intensive ‘heavy’ industry. They use a con-
siderable amount of raw materials, water and energy in production and, as a result,
produce (besides the wanted products) various types of emissions and solid waste.
Both these inputs and outputs cause environmental impacts that range from effects
on the landscape and biodiversity (Mielikdinen & Hynynen 2003) to eutrophication,
acidification and climate change (Klein et al. 2015). Logging affects landscape, bio-
diversity and the loss of carbon sinks. Nitrogen and sulphur oxides emissions to air
cause acidification, and greenhouse gas emissions cause climate change. Nutrient
and organic matter emissions to water cause eutrophication and some other sub-
stances cause chemicalisation.

The Finnish forest industry seems to have a rather good environmental track rec-
ord. Nationally, the forest industry is an interesting research topic from the environ-
mental management and reporting point of view. In the 1960s and 1970s, the forest
industry companies were one of the worst polluters in Finland. Many of the water-
works by which they operated were badly polluted. But due to changes in public
opinion and environmental legislation, the forest industry has gradually cleaned up
its practices.

The industry itself promotes, as a success, that they have been able to decrease
the amount of emissions that they have caused. In order to show a positive develop-
ment, the industry openly publishes their environmental data starting from the early
1990s. Especially when taking a look at the specific emission'” reduction rates (see
Table 11), the improvements in the industry have been noteworthy. However, cur-
rently the pace of improvement has decreased or even stopped. Between 1992 and
2012, significant improvements (over 80 per cent reductions) have been achieved in
the specific emissions of sulphur dioxide (SO»), particle matter, biological oxygen
demand (BOD), adsorbable organic halides (AOX), and in the specific amount of
landfill waste. In 2012-2016, however, the development had levelled off in emis-
sions of SO, nitrogen oxides (NOx), particles, and phosphorous (P). Despite the
good environmental record of accomplishments in Finland, the industry still causes
considerable environmental impacts in the country. For example, the Finnish forest

17" The term ‘specific emissions’ refers to emissions relative to the amount of production.
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industry consumed about 20 TWh electricity in 2013, which equals 24 per cent of all
the Finnish industry’s electricity consumption (FFIF 2014b).

Table 11. The development of specific emissions in the pulp and paper industry in Finland (1992—
2016) (FFIF 2013; 2017b)

Emissions Emissions Emissions Develop- Develop-
(kg)/Produc- | (kg)/Produc- | (kg)/Produc- | ment 1992— | ment 2012-
tion (tn) tion (tn) tion (tn) 2012 (%) 2016 (%)
1992 2012 2016

Air emissions

CO, 478 (1) 193 178 -60 -8

SO, 2.0 0.3 0.3 -85 0

NOx 1.8 1.3 1.3 -28

Particles 1.2 0.2 0.2 -83

Water emissions

BOD 5.7 0.7 0.6 -88 -14

COD 31.1 9.7 9.8 -69 +1

AOX 1.1 0.2 0.1 -82 -50

Solid parti- 3.3 1.0 0.8 -70 -20

cles

P 0.04 0.01 0.01 -75 0

N 0.3 0.2 0.1 -33 -50

The amount 70 33 30 -53 -9

of wastewa-

ter

Waste

Landfill 89 11 5 -88 -55

waste

Note on the Table:

(1) Compared with 1990.

CO; = carbon dioxide
SO, = sulphur dioxide
NOx = nitrogen oxides (refers to NO and NO,)
BOD =biological oxygen demand
COD =chemical oxygen demand
AOX = adsorbable organic halides
P = phosphorus
N = nitrogen
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Although the relative emissions have considerably decreased, the absolute emis-
sions figures are nonetheless high due to the high production volumes of the industry.
In 2016, air emissions were as follows: direct carbon dioxide (CO;) emissions
amounted to 3.1 million tonnes, NOx emissions were at 18,000 tonnes and SO, emis-
sions at 1770 tonnes (FFIF 2017b). Furthermore, in 2016, the following water emis-
sions were released: total suspended solids (TSS) 10,600 tonnes, BOD 8,700 tonnes,
chemical oxygen demand (COD) 137,000 tonnes and AOX 860 tonnes (FFIF
2017b). Landfill waste is produced by the industry, amounting to 68,500 tonnes in
2016 (FFIF 2017b). In Table 12, the changes in absolute emissions of the industry
in 1992-2012 and 2012-2016 are compared. The absolute emissions have decreased
significantly, especially with regard to the water emissions of BOD and AOX, and
in air emissions of sulphur and particles. However, the removal of nitrogen oxides
in air emissions has only been modest (5-6 per cent). In addition, the emissions re-
duction rates are slowing. In 19922012, the reduction rates were over 50 per cent
(except for nitrogen compounds), whereas in 2012-2016 the reduction rates were
only up to 21 per cent (except sulphur in air emissions).

In comparison to the total industrial emissions of Finland, the forest industry
emissions are significant. Table 13 presents a set of emissions to air and water from
the forest industry and from the industry in total. The forest industry’s share of air
emissions varies from 9 to 64 per cent. The forest industry is the main contributor of
bio-based CO, emissions, particles and carbon monoxide in Finland (Statistics Fin-
land 2019). Energy production is the main contributor to greenhouse gas emissions.
Regarding the emissions to water, the forest industry produces over 60 per cent of
the amount of wastewater and over 60 per cent of the emissions to water. Industrial
BOD, COD and AOX emissions are almost completely caused by the forest industry.
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Table 12. Absolute emissions and their changes in the Finnish forest industry, 1992—-2016 (FFIF
1993; 2013; 2017b)

Amountin | Amount in | Amount in

1992 (ton- | 2012 (ton- | 2016 (ton- | Development Development

nes) nes) nes) 1992-2012 (%) |2012-2016 (%)
Production
Paper and board 9,100,000 10,700,000 | 10,100,000 | +18 -6
Pulp 5,400,000 10,200,000 | 7,500,000 | +89 -26
Water emissions
Solid particles 35,000 13,500 10,620 -61 -21
BOD 61,000 9,950 8,660 -84 -13
COD 330,000 132,910 137,190 -60 +3
AOX 4,900 930 860 -81 -8
Phosphorous 480 130 120 -73 -8
Nitrogen 3,330 2,180 1,980 -34 -9
Air emissions
Sulphur (in SOy) 31,300 4,840 2,090 -85 -57
Nitrogen oxides 19,100 18,140 17,960 -5 -1
Particles 13,000 2,730 2,480 -79 -9
CO; NA 3,100,000 | 3,100,000 |NA 0
Waste
Toxic waste 1,850 NA NA NA NA
Landfill waste (as
dry waste) NA 146,600 68,500 NA -53
Other waste (includ-
ing toxic waste) NA 13,600 5,100 NA -63

Note on the Table:

CO; = carbon dioxide

SO, = sulphur dioxide

BOD =biological oxygen demand
COD =chemical oxygen demand
AOX = adsorbable organic halides
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Table 13. Emissions in the forest industry and in the industry of Finland (Statistics Finland 2019;
Finnish Environment Institute 2019)

Emissions Forest industry | Industry in total Share of forest in-

(tonnes) (tonnes) dustry’s emis-
sions (%)

Emissions to air in 2016

Greenhouse gases 3,100,000 29,900,000 10

CO; from biofuels 20,500,000 32,100,000 64

Particles 2,500 6,000 43

Carbon monoxide 25,300 49,300 51

Ammonia 50 600 9

Emissions to water in 2015

The amount of wastewater | 574,300 852,700 67

Particles 12,600 15,200 83

BOD; 8,330 8,360 99

COD 149,600 151,600 99

AOX 770 780 99

Ptot 130 150 87

Ntot 2,100 3,100 68

Note on the Table:

CO; = carbon dioxide

BOD = biological oxygen demand

COD = chemical oxygen demand

AOX = adsorbable organic halides

P = phosphorus

N = nitrogen

Due to the different origins of the statistics, the air emissions are from 2016 and
water emissions from 2015.

4.2.2 Application of environmental management tools in the
Finnish forest industry

Forest industry companies have a long tradition of environmental reporting in Fin-
land. As mentioned already, these companies were among the first to start to publish
environmental reports in the early 1990s in Finland (Lovio & Kuisma 2004). Metsé
Board started to publish environmental reports in 1992, UPM-Kymmene in 1995 and
Stora Enso in 1998. The long tradition means that there are long data series to be
studied. In the current research, 10—15 years of reports are studied. For each year,
each company’s main environmental report was selected for analysis (see Table 14
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for details). This means that not every report published by the case companies during
the timeframe was selected (i.e., annual reports were mostly excluded even if they
contained environmental information). The boundary setting of 10—15 years of re-
ports caused the limitation of the study to the three biggest Finnish forest industry
companies. The other Finnish forest industry companies either do not report at all or
have not reported for a long period. Mostly, the reason behind this is that the rest of
the other companies are rather small ones that operate only in Finland or only locally.

The three biggest forest industry companies in Finland were studied in this re-
search. Basic information of these companies is presented in Table 15. All the com-
panies have their headquarters in Finland, but they operate globally. Stora Enso was
established in 1998 after the merger of Enso Ltd, a Finnish company, and Stora Kop-
parbergs Bergslags Limited, a Swedish company. Today Stora Enso has mills in 20
countries. UPM-Kymmene was formed in 1995 from two Finnish corporations:
Kymmene Corporation and Repola Ltd and its subsidiary United Paper Mills Ltd.
Today, UPM-Kymmene operates in 46 countries. Metsd Board was established in
2012 when the Finnish company M-real (previously Metsd-Serla) changed its name
to Metsd Board. Metsd Board is part of a larger corporation called the Metsd Group.
Metséd Board operates in two European countries and Metsd Group in 30 countries.
Stora Enso is the largest of these three and Metsd Board the smallest, as measured
by sales.

All three of these companies have a long tradition in environmental management,
including in environmental reporting. Regarding the environmental management
system certifications, Metsd Board has ISO 14001 certification in its every mill,
whereas the ISO 14001 certification percentage is 80 for Stora Enso and 92 for UPM-
Kymmene. Stora Enso and Metsd Board do not make available their figures for
EMAS certifications. UPM-Kymmene, however, is actively promoting EMAS reg-
istration and is currently also registering the mills outside Europe accordingly. Re-
garding the chain-of-custody certification, both the Forest Stewardship Council
(FSC) and Programme for the Endorsement of Forest Certification (PEFC), Metsi
Board has registered all its sites and UPM-Kymmene around 90 per cent. Stora Enso
has had a somewhat different approach: they have registered almost all of their sites
with the FSC, but for PEFC certification, their rate is around 70 per cent. As Tuppura
et al. (2016) point out, international figures for the number of certifications are dif-
ficult to find. Based on their survey of large, international forest industry companies,
they found that 26 (43 per cent) companies have registered with the PEFC and 45
companies (75 per cent) with the FSC out of the 60 companies that replied to the
survey. Regarding ISO 14001, the certification rate was 47 companies (78 per cent)
(Tuppura et al. 2016). In comparison to these figures, Stora Enso is in line with the
international figures, and UPM-Kymmene and Metsé Board a bit ahead.
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Table 14. The type and length of the forest industry’s reports, 1998-2019

Stora Enso UPM-Kymmene Metsa Board

Year Type Pages Type Pages Type Pages
1998 CER 40 CER 32 CER 50
1999 CER 36 CER 44 CER 54
2000 CER 40 CER 48 CER 50
2001 CER 34 CER 48 CER 44
2002 CER 36 CSRR 52 CER 49
2003 CSRR 56 CSRR 83 CER 40
2004 CSRR 66 CSRR 63 CSRR 60
2005 CSRR 58 CSRR 63 CSRR 60
2006 CSRR 58 CSRR 51 AR 112
2007 AR 217 AR 136 AR 124
2008 CSRR 37 AR 142 AR 127
2009 CSRR 48 AR 145 AR 134
2010 CSRR 52 AR 166 AR 134
2011 CSRR 64 AR 180 AR 126
2012 CSRR 72 AR 150 AR 124
2013 CSRR 80 AR 147 AR 120
2014 CSRR (1) 102 AR 147 AR 122
2015 CSRR (1) 83 AR 155 AR 122
2016 CSRR (1) 75 AR 176 AR 122
2017 CSRR (1) 75 AR 188 AR 122
2018 CSRR (1) 74 AR 200 AR 124
2019 CSRR (1) 74 AR 228 AR 144

Note on the Table:

CER = corporate environmental report

CSRR = corporate social responsibility report

AR = annual report

In italics are the reports that are not analysed

(1) Stora Enso’s CSR reports from 2014-2019 are a part of the annual reports but
published as separate reports on the corporate webpage.
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Table 15. Basic information about the studied companies in 2017 (Metsa Board 2018; Stora Enso
2018; UPM-Kymmene 2018)

Stora Enso UPM-Kymmene Metsa Board

Number of employees 25,700 19,100 2,456

Deliveries

paper (tonnes) 4,713,000 9,430,000 0

board (tonnes) 3,839,000 0 1,803,000

wood products (m?) 5,097,000 2,539,000 0

market pulp (tonnes) 2,135,000 3,595,000 515,000

corrugated board (m?) 1,103,000 0 0

Sales (million €) 2017 10,045 10,010 1,849

EMAS registration (%) NA 3978 NA

ISO 14001 certification (%) 80 (1) 92 100 (1)

FSC certification (%) 97 (1) 92 100 (1)

PEFC certification (%) 74 (1) 92 100 (1)
Note on the Table:

(1) Stora Enso and Metsd Board certification figures are from 2018.

4.3 Material and methods

In the following sections, the methods of qualitative content analysis, theme inter-
views and Delphi method used in this thesis are explained. The methods are de-
scribed in the same manner. First, a description of the method in general is provided.
Second, the benefits of using the particular method are explained. Third, it is ex-
plained in brief how the method is applied here. A more detailed description of the
use of the methods is provided in the articles.

4.3.1 Qualitative content analysis

Content analysis covers multiple ways of analysing texts. However, some general
definitions exist. For example, content analysis typically refers to the process of
making replicable and valid conclusions from the analysis of a given text (Krippen-
dorff 2004). Julien (2008) describes it as a “process of categorizing qualitative tex-
tual data into clusters of similar entities, or conceptual categories, to identify con-
sistent patterns and relationships between variables or themes.” Content analysis can

18 Percentage is calculated from the total number of mills, as UPM-Kymmene has also

started to apply EMAS registration to mills outside Europe.
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be applied both quantitatively and qualitatively (Krippendorff 2004; Hsieh & Shan-
non 2005; Stack 2005). Quantitative content analysis focuses on the statistical anal-
ysis of the text or, as Neuendorf (2002) calls it a systematic and objective quantitative
summary of a given text, whereas qualitative content analysis focuses on understand-
ing the text. Hsieh and Shannon (2005, 1278) call it ‘the subjective interpretation of
the content of text’.

Hsieh and Shannon (2005) categorise qualitative content analysis into three types
(see Table 16). First, there is conventional content analysis, where the aim is to
describe the phenomenon. The researcher reads the data, and codes arise from it.
This approach is typically used when there is no previous theory to apply. In directed
content analysis, the researcher can use existing theory to create the codes before-
hand. This approach allows the researcher to validate the theory. The third type, ac-
cording to Hsieh and Shannon (2005), is called summative content analysis. In this,
the researcher focuses only on one or a few keywords. Typically, keyword occur-
rences are first calculated, but then the actual focus is on the context in which the
keyword(s) are used.

Table 16. Types of qualitative content analysis based on Hsieh and Shannon (2005)

Types of qualitative con- Description Application in this
tent analysis research
Conventional content ana- Aim is to describe the phenomenon Articles Il and 11l
lysis Categories arise from the data (Article IV)
No previous theory exists
Directed content analysis Previous theory exists Article |
Aim is to test the previous theory
Summative content analysis Counting the use of certain terms Not applied in this re-
and explaining the context used search

The selection of the qualitative content analysis as a method in this research was
natural, as the topic of the research is environmental reporting. Content analysis is
typically used as a method when documents are analysed. Qualitative content anal-
ysis was selected since the aim here is to understand the reporting practices of the
Finnish forest industry rather than just to summarise it with statistics.

In the first article (Article I), the analysis was directed content analysis according
to Hsieh and Shannon (2005). The topic of the analysis was the use of the concept
of eco-efficiency. Here, 10 years (1998-2007) of reports were analysed. The coding
scheme was made according to the previous literature on eco-efficiency. Eco-effi-
ciency is an interesting concept to study in an industrial context. Companies often
report the specific emissions (i.e., emissions relative to the amount of production),
as companies are often able to make improvements in those. From the environment
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point of view, the reduction in specific emissions is not enough if the absolute emis-
sions increase due to the increase in the amounts of production (the so-called rebound
effect).

In the following two articles (Articles II and III), the content analysis was applied
as conventional content analysis. These two articles focus on the environmental per-
formance reporting, that is, the reporting of environmental indicators. Theories and
practical guidelines for environmental performance reporting do exist. However, the
aim of this analysis was not to see how the companies apply theories or guidelines
but to get their view of the whole of environmental performance reporting. There-
fore, the coding and the categories were distilled from the data.

4.3.2 Theme interviews

Research interviews are a common way to gather research material. There are mul-
tiple ways to categorise them. For example, Gubrium and Holstein (2001), in their
book, divide interview types into five categories: survey, qualitative, in-depth, the
life story and focus group interviewing. However, quite often interviews are divided
into structured and unstructured interviews (Tiittula & Ruusuvuori 2009). Structured
interviews resemble a survey (Singleton & Straits 2001), where each interviewee is
asked exactly the same questions with options in exactly the same order (Hirsjarvi
et al. 2001; Koskinen et al. 2005; Tiittula & Ruusuvuori 2009; Eriksson & Ko-
valainen 2013). Unstructured interviews, on the other hand, bring to mind normal
discussion where both the interviewer and the interviewee can bring new topics to
the conversation (Hirsjarvi et al. 2001; Tiittula & Ruusuvuori 2009). Koskinen et al.
(2005) call these deep interviews and describe the interviewer’s role as understand-
ing and supporting the interviewee’s logic. Eriksson and Kovalainen (2013) empha-
sise the narrative nature of the unstructured interviews and, literally, the end result
would be a narrative. Other concepts used in this regard are open interview, informal
interview, and uncontrolled or narrative interview (Hirsjérvi et al. 2001; Eriksson &
Kovalainen 2013). The in-between type of interviews are called partly structured
(also focus interviews and theme interviews) (Hirsjérvi et al. 2001; Tiittula & Ruusu-
vuori 2009; Eriksson & Kovalainen 2013) or semi-structured interviews (Gillham
2005).

In this thesis, the concept of theme interviews is used, as it best describes the
process of thematising the research material. Koskinen et al. (2005) and Eriksson
and Kovalainen (2013) point out that theme interviews are the most common inter-
view method used in business studies. Similarly, Hirsjarvi et al. (2001) state that in
qualitative research in general, interviews are the most common research method. In
each interview, the same themes are covered but not necessarily with the exact same
questions or in the same order (Tiittula & Ruusuvuori 2009). For this flexibility of
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allowing one to dig deeper into a phenomenon, Gillham (2005) names these types of
interviews as the most important way of collecting research data.

Another way to classify interviews would be to use Silverman’s (2014) catego-
risation of positivist, emotionalist and constructionist interviews. In the positivist
approach, which Eriksson and Kovalainen (2013) call naturalist or realist, the re-
searcher is interested in the facts that the interviewee is able to provide. Eriksson and
Kovalainen’s (2013, 79) example is to study organisational change with questions of
‘who were involved and in which ways’. Then, in the emotionalist approach, quite
evidently the researcher is interested in the emotions, feelings and perceptions of the
interviewee (Silverman 2014; Eriksson & Kovalainen 2013). Last, in the construc-
tionist approach, the interviewer is interested in how the interviewee constructs the
meanings of the research topic during the interview (Silverman 2014; Eriksson &
Kovalainen 2013). The current research applied the constructionist approach, as the
interest was in how the interviewees understand the measurement of the environ-
mental impacts of the forest industry.

In this research, the theme interviews were conducted in order to find out the
current measuring and reporting practices in the Finnish forest industry. The inter-
views were conducted with 11 experts broadly from the forest industry and research
community. Four experts represented the forest industry. Nine experts were re-
searchers with the following variation: three from economics and one each from for-
est industry research, environmental policy research and environmental management
research. One expert identified himself as an expert in environmental reporting.
There were four interview themes:

1. Area of expertise (How would you describe your area of expertise?)

2. Environmental impacts and their measurement (e.g., what kind of en-
vironmental impacts does the forest industry cause? What kind of
positive environmental impacts does the forest industry cause? How
should the environmental impact measurement be developed?)

3. Eco-efficiency as an indicator of corporate impacts (e.g., how do you
define eco-efficiency? How can eco-efficiency be applied in the Finn-
ish forest industry? On which occasions is eco-efficiency a good in-
dicator?)

4. The feasibility of the environmental information (How can the envi-
ronmental impact data be used in corporate decision-making? How
do you yourself use the corporate environmental impact data?)

The interview questions are listed in Appendix 1 of this research. The interviews
served as background material for the Delphi study. The interviews lasted between
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35 and 85 minutes, and all the interviews were transcribed by the author, which re-
sulted in around 100 pages of transcribed text.

4.3.3 Delphi study

The Delphi'® method aims to gather expert knowledge in the form of opinions or
judgments of the topic’s future possibilities, the likelihood of realisation and desira-
bility (Mitroff & Turoff 2002; Kuusi 2003; Bell 2009). In the current research, the
Delphi method was applied in order to gather expert opinions of the futures of envi-
ronmental reporting in the Finnish forest industry.

A characteristic of the method is that the expert knowledge is gathered from a
structured group communication process (Linstone & Turoff 2002) or, as Turoff and
Hiltz (1996, 2) call it, ‘Delphi is a communication structure aimed at producing de-
tailed critical examination and discussion’. In other words, the focus is on the se-
lected experts and their knowledge, not on gathering a statistically representative
sample of participants (Seppéld 1985). The opinions are not just a group of expert
opinions but, as Peltola (2007) explains, ones that the experts themselves peer review
in the process.

The features that define Delphi as its own method are as follows: the anonymity
of the experts (Woudenberg 1991; Masini 1993; Turoff & Hiltz 1996; Tapio 2002b;
Kuusi 2003; Bell 2009; Linstone & Turoff 2011), the iteration of the arguments
(Seppila 1985; Woudenberg 1991; Masini 1993; Tapio 2002b; Linstone & Turoff
2011) and feedback to the participants (Woudenberg 1991; Masini 1993; Tapio
2002b). The experts give their arguments anonymously, although the experts are se-
lected to participate in the panel because of their expertise. Anonymity allows that
experts are treated equally (Peltola 2007). The status of the expert does not affect the
estimation of the opinion; only the content of the response matters (Peltola 2007).
Iteration means that at least two rounds are used for the gathering of and optionally
revising the arguments. The multiple rounds give the experts time to develop their
answers. Between the rounds, the researchers give feedback to the experts; e.g., the
experts can see their own responses compared to other responses. As in futures re-
search in general, the aim of the Delphi method is not to reveal the future of the topic
but to collect ideas of the topic, raise discussion and create change (Seppald 1985).

The roots of the name evidently lead to ancient Greece and to the oracles who ‘worked’
in the place called Delphi. The name Delphi has by-the-letter roots to the dolphin, to
which the god Apollo changed himself to lurk the first oracles into the temple (Kuusi
2003). For a more detailed description of the origin, see Marchais-Roubelat and Rou-
belat (2011).

77



Marileena Makela

The Delphi method was developed in the 1950s at the US RAND Corporation
by Gordon, Helmer and Dalkey (Woudenberg 1991; Linstone & Turoff 2011). In the
beginning, the aim of the method was to reach a consensus among the experts on the
subject matter (e.g., Dalkey & Helmer 1963; Masini 1993; Wilenius & Tirkkonen
1997), the so-called Classical Delphi. However, Woudenberg (1991), for example,
heavily criticises the requirement for consensus, as he shows that it really does not
increase the reliability of the Delphi studies. Wilenius and Tirkkonen (1997) add that
the consensus-based Delphi method loses information, as the interest is only on the
one consensus idea. Besides using Delphi to study the futures of a topic, the opinion
change or opinion persistence can be studied. This was done in a study by Makkonen
et al. (2016) where they noticed that extreme opinions did not change between
rounds. However, their experts also included a group of consensus-seeking experts
that changed their opinions between the rounds.

Therefore, different types of Delphi applications have been developed (see Table
17; see also Turoff 2009; Hasson & Keeney 2011). Decision Delphi focuses on cre-
ating a future by helping in decision-making (Rauch 1979). Policy Delphi focuses
on policy-making by gathering the pro and cons of arguments (Turoff 1970). Policy
Delphi has been developed further by Kuusi (1999) and Tapio (2002a; 2002b).
Kuusi’s (1999) Argument Delphi focuses on creating relevant arguments on the
study topic, whereas Tapio’s (2002a; 2002b) Disaggregative Policy Delphi aims to
create scenarios based on the Delphi responses. Then, in Steinert’s (2009) applica-
tion, the aim is to gather a variety of opinions, and for that reason the application is
called Dissensus Delphi. Furthermore, the aim of a Delphi study can be to solve
certain problems (Problem Solving Delphi) or to extrapolate trends (Trend Delphi)
in the future (Turoff 2009). Di Zio and Pacinelli (2011) applied the Delphi method
for finding a suitable location (Spatial Delphi) for a new building. The current appli-
cation is Classical Delphi, as the aim was to reach a consensus on the topic.

In this study, the Delphi method was selected due to its possibility to effectively
gather expert views on the research topic. Delphi was considered as being a more
time-effective method to gather the expert opinions than interviews. The anonymity
of the method was an important feature in the current research, as [ wanted to keep
the opinions of each expert equal. Furthermore, I did not want for the experts them-
selves to dismiss a comment or option based on the background of that expert. Iter-
ation in the current research was vital, as the first round had a list of multiple and
different environmental aspects and impacts which the experts then narrowed down
to a manageable number of aspects and impacts during the next rounds. Iteration and
feedback were also applied by using the comments of the rounds and the interviews
as sources of additional aspects for the experts to evaluate. In addition, Delphi meth-
ods and different rounds were better suited for the purpose of this study than just
conducting a survey of experts.
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Methodological approach, material and methods

Delphi type

Aim

Classical Delphi (Dalkey & Helmer 1963)

To research ‘the most reliable consensus’
among the experts

Decision Delphi (Rauch 1979)

‘To prepare, assist and make decisions’

Policy Delphi (Turoff 1970; see also de Loé
2016)

To collect pro and con arguments of certain
policy options

Argument Delphi (Kuusi 1999)

To produce relevant (factual) arguments on a
specific single issue

Disaggregative Policy Delphi (Tapio 2002a;
2002b)

To create scenarios from expert views

Dissensus Delphi (Steinert 2009)

To gather a large variety of expert opinions
on a topic

Problem Solving Delphi (Turoff 2009)

‘To state the problem and request solution
options’

Spatial Delphi (Di Zio & Pacinelli 2011)

To gather opinions of a certain spatial loca-
tion

Trend Delphi (Turoff 2009)

To project a trend to the future

In this research, the Delphi method had three rounds. The rounds were executed
as web-based surveys. The three rounds had three distinct topics, which piled on the
previous rounds and previous literature on the topic. In general, the topic of the Del-
phi survey was the measurement and reporting of environmental aspects and impacts
of the Finnish forest industry. The topic of the first round was the measurement of
environmental aspects and impacts in the Finnish forest industry. The topic of the
second round was the measurement of eco-efficiency in the Finnish forest industry.
The topic of the third round was to evaluate the future of corporate environmental
reporting in the Finnish forest industry.

The experts were selected for the panel based on their recognised expertise in the
area of the current thesis. The expertise of the selected experts is presented in Table
18, covering areas of research (environmental, economics and forest), forest indus-
try, authorities and environmental NGOs. In each round of Delphi, the experts were
able to label themselves using five categories, namely expert, researcher, forest in-
dustry, authority and environmental NGO (see Table 19 for details). In this question,
the participants were able to select multiple identifiers. In each round, the majority
of the participants labelled themselves as experts. The researchers were the second-
largest group.

79



Marileena Makela

Table 18. The expertise of the selected experts

Expertise Number of selected experts (N = 62)
Environmental research or expert 14
Forest (industry) research 13
Forest industry 16

Economics research

Authority

Environmental NGO

Table 19. The background of the participating experts

Background First-round ex- Second-round ex- | Third-round experts
perts (N =19) perts (N =17) (N=18)

Expert 11 11 10

Researcher 5 7 5

Forest industry 5 3 2

Authority 1 1 1

Environmental NGO 2 2 2

The Delphi method was used to investigate the alternative futures of environ-
mental reporting in the Finnish forest industry. [ was interested in the possible futures
of the topic and especially the preferable and probable futures of environmental re-

porting.
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) Summary of the publications

This research consists of five original research papers. A short description of the
papers is presented in the following. The research papers are included as an appendix
to this thesis.

I. Defining eco-efficiency: Case study on the Finnish forest industry
Koskela, M. — Vehmas, J.
Business Strategy and the Environment, 2012; Vol. 21 (8): 546-566.

The first article presented the definitions of eco-efficiency from the literature.
The literature definitions were used as criteria to analyse the environmental reporting
of the three case companies. The material for this article was the environmental re-
ports (or equivalents) from 1998-2007. The literature definitions of eco-efficiency
were divided into five groups. The case companies seldom used the concept of eco-
efficiency in their reports. They, however, had improved the different areas of eco-
efficiency. The article argued that eco-efficiency was a popular academic concept
but not so much of a practical concept.

The first article was a joint article by the author and the second supervisor of the
thesis. The material was gathered and analysed by the author. The main responsibil-
ity for the writing of the paper was the author’s. The second supervisor commended
on the content and structure of the article and wrote about the operationalisation of
eco-efficiency and other similar concepts.

I1. Environmental impacts and aspects in the Finnish forest industry: What
kind of picture do the environmental reports provide?

Mikeld, M.

Forest Policy and Economics, 2017; Vol. 80: 178-191.

The aim of the second article was to find out what kind of picture the environ-

mental reports give on the performance of the Finnish forest industry. The article
concentrated on the numeric information that the companies report for their environ-
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mental performance. The data for this article were gathered from the corporate envi-
ronmental reports (or equivalents) from the three Finnish forest industry companies
from 1998-2012. The results showed that the forest industry reports on its environ-
mental performance a lot. However, the majority of the indicators focused on inputs,
especially energy, needed for production, and on outputs, namely emissions and
waste, caused by the production. A very limited number of indicators focused on the
actual environmental impacts or on the supply chain view.

II1. Trends in environmental performance indicator reporting in the Finnish
forest industry

Mikeld, M.

Journal of Cleaner Production, 2017; Vol. 142: 1333-1346.

The aim of the third article was to review the trends of environmental perfor-
mance reporting in the Finnish forest industry. Similar to the second article, the third
article focused on numerical environmental information in the reports. The data for
this article were gathered from the corporate environmental reports (or equivalents)
from the three Finnish forest industry companies from 1998-2012. The analysis re-
vealed seven major trends in the 15 years of reporting. Companies reported on many
indicators. The mass of indicators consisted of input and output indicators. Multiple
themes were often reported, such as energy, wood, air emissions, waste and water
emissions. The number of indicators was decreasing. Only a few themes (land issues
and management indicators) were less often reported. The reporting of background
and management indicators was fragmented. Inside the themes, there were variations
on what has been reported over the years.

IV. Expert views on environmental impacts and their measurement in the forest
industry

Koskela, M.

Journal of Cleaner Production, 2011; Vol. 19 (12): 1365-1376.

The third article assessed the expert views on environmental impacts and their
measurement in the forest industry. The material for this article was gathered from
the theme interviews with 11 experts. The interviews revealed that the experts actu-
ally discussed environmental aspects and not environmental impacts. Experts
thought that the traditional emission measurement was a well-measured issue in the
Finnish forest industry. Environmental impact measurement was considered to re-
quire improvement. Similarly, the measurement of the production chain that is phys-
ically outside the boundaries of forest industry mills should be developed.
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V. Future of environmental reporting in the Finnish forest industry
Koskela, M.
European Journal of Futures Research, Supplement, 2014; 01/2014.

The fifth article tackled the future of the environmental reporting of the Finnish
forest industry with a review of the literature and the expert opinions gathered from
the Delphi survey. The article highlighted the probable and preferable futures of en-
vironmental reporting. The probable future described the current reporting of the
forest industry, i.e., a business-as-usual scenario. The preferable reporting could be
called a wish list of the reporting. For example, the development of reporting on
transportation, the use of water and the development of a supply-chain view on re-
porting were emphasised.
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6 Results and their interpretation

6.1 Summary of the results

The results of this thesis are presented in the five articles that are reported in the
appendix of this thesis. The research papers provide the answers to the three sub-
research questions of past, present and future environmental reporting. This section
summarised the results to the first two sub-questions. The first question deals with
the past reporting practices of the forest industry and the second question with cur-
rent success factors and development areas. The last sub-question addresses the fu-
ture possibilities for reporting, and the answer to it has been discussed in Section 7.1.
The main results can be summarised in following three statements (see also Table
20). First, this study showed that the Finnish forest industry is eco-efficient in envi-
ronmental management with good results in decreasing the environmental aspects.
Second, the Finnish forest industry has succeeded in environmental reporting. Third,
despite the long tradition and good results, this study showed that environmental
reporting has room for improvement in the future.

First, although the focus of this study was on one tool of environmental manage-
ment, namely environmental reporting, the study showed that the Finnish forest in-
dustry has been eco-efficient in environmental management. For example, the inter-
viewed experts highlighted that the Finnish forest industry has received good results
by transforming itself from a highly polluting industry to a relatively clean industry
(Article IV). This is visible in many of the waterworks near forest industry sites (Ar-
ticle IV). According to the experts (Article [V) and the review of the reports (Articles
II and III), the industry seems to be very good at measuring the environmental as-
pects of their own production. Environmental aspects are a part of companies’ activ-
ities, products or services that interact with the environment (ISO 2002; Regulation
EC No 1221/2009). Most of the environmental performance indicators that the com-
panies report address the inputs (e.g., energy) needed for the production and the out-
puts (e.g., emissions) caused by the production (Article II). Furthermore, the analysis
of eco-efficiency reporting showed that these companies have made numerous eco-
efficiency improvements in the processes (Article I).
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Table 20. Summary of the main results

especially focusing on environmen-
tal aspects.

Key themes of the results Sub-theme Source Future considerations
1. Eco-efficient environmen- | 1.1 The Finnish forest industry has Articles I, IV | Compared to the 1990s, the Finnish forest industry has improved its
tal management improved its environmental perfor- environmental performance. However, currently the pace of im-
mance. provement has decreased or even stopped. The future emphasis
should be on decreasing the environmental impacts even further.
1.2 The industry is good at measur- | Articles I, Since the industry is good at measuring the environmental perfor-
ing the environmental aspects of its 1, v mance of its own sites, this knowledge could be translated into the
own sites. measurement of environmental performance of the supply chain.
(See also Sub-theme 3.2 in the current Table.)
1.3 The Finnish forest industry has Article | The Finnish forest industry has made several eco-efficiency im-
made multiple and different eco-effi- provements. They, for example, have improved both their material
ciency improvements. and energy intensity. Surely it is important to make future eco-effi-
ciency improvements. From the environmental point of view, how-
ever, eco-efficiency improvements are not sufficient if and when the
absolute environmental impacts remain large.
1.4 They apply the different environ- | Article IV The Finnish forest industry has improved its environmental perfor-
mental management tools exten- mance already for years by applying different environmental man-
sively. agement tools. Needless to say, the companies need to continue to
use the tools in the future as well and further develop them in order
to keep up the continuous improvement of the process.
2. Success in environmental | 2.1 Finnish forest industry compa- Articles I, Il, | In Finland, the forest industry companies have been among the first
reporting nies were pioneers in environmental | Il (V) companies in publishing environmental reports. Today the compa-
reporting, starting the practice in the nies could be the ones to start to innovate the reporting and publish
1990s. reports that take the current weaknesses into consideration. (See
Theme 3 in the current Table.)
2.2 Their reports contain a great Articles |, Il, | The forest industry companies report a lot of environmental infor-
deal of environmental information, (V) mation. The reporting focuses on the reporting of environmental as-

pects, such as emissions to air and water, energy and use of wood.
Especially if a person reads reports from multiple years, the reader
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gets a wide picture of the environmental performance of the com-
pany. So far, the environmental reporting has been a success story
for the industry. However, as the thesis pointed out major weak-
nesses in the reporting (see Theme 3 in the current Table), future
success is possible by further developing the reporting.

3. Weaknesses in environ-
mental reporting

3.1 The environmental reports con- Article Ill The analysis showed that the companies are reporting less on their

tain a decreasing number of envi- environmental performance. One needs to make sure that the cur-

ronmental indicators. rent reporting meets the needs of the stakeholders.

3.2 The environmental reports have | Articles Il, Only a part of the environmental impacts of the forest industry re-

only a small focus on the environ- 1, v, v sults from their own sites. For this reason, the environmental report-

mental performance of the supply ing should cover the whole supply chain, from the forests to the

chain. waste management phase.

3.3 Companies report very little on Articles I, The majority of the environmental data reported environmental as-

the actual environmental impacts. 1, v, v pects and not the actual environmental impacts. The future reports
should give a truthful picture of the environmental impacts that the
industry is causing.

3.4 Besides environmental issues, Articles Ill, In the future, it would be better to analyse the sustainability reporting

companies need to report about is- \% of the industry and not just focus on the environmental reporting.

sues of social responsibility. The social issues are equally important to the forest industry compa-
nies as the environmental issues.

3.5 The content of the reports fo- Articles |, Il, | By definition, environmental reports should contain information on

cuses on the reporting of past and
present practices.

the past, present and future environmental activities and perfor-
mance. The current research showed that these companies report
on past and present activities and performance, but the future focus
is neglected.
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Second, the Finnish forest industry has been proactive in environmental report-
ing. The forest industry companies were among the first companies to start publish-
ing environmental reports in Finland, from the 1990s onward. The reasons for re-
porting most likely have included the tightening national environmental regulations
and the rising environmental demands of international customers. The analysis of
the environmental reports easily covered 10 to 15 years (Articles I, I and III). The
analysis of the environmental performance indicators showed that the companies
publish a lot of environmental data (Articles II and III). In particular, the reporting
focuses on environmental aspects such as energy and emissions to air and water.
Fifteen years of reports contained over 2,000 mentions of environmental perfor-
mance indicators (Articles II and III).

Third, although the industry has a long tradition of environmental management
and has received good results with it, this study showed that regarding environmental
reporting, improvements are needed. The trend analysis of the environmental perfor-
mance reporting showed that there is actually a decreasing trend of environmental
performance reporting (Article III). In other words, despite the long tradition and
evidently working reporting processes inside companies, for some reason the com-
panies have started to report less on environmental issues. In addition to this de-
crease, this study showed that there are three topic areas in which reporting should
be improved. The report analysis and the experts showed that the forest industry
companies measure and report little about the supply chain (Articles III and IV). As
mentioned earlier, the Finnish forest industry is good at measuring their own perfor-
mance (Article II). Yet they seem to be reluctant to provide data, for example, on the
performance of their suppliers and the transportation needed (Articles II and III).

Similarly, it was shown that the forest industry mainly focused on measuring and
reporting on the environmental aspects and not on the actual environmental impacts
caused by the production (Articles II and III). Environmental impacts are typically
understood as any change in the environment, positive or negative, wholly or par-
tially caused by the company (ISO 2002; Regulation EC No 1221/2009). For exam-
ple, the analysis of the environmental performance indicators showed that the com-
panies reported on only three environmental impacts (acidification, eutrophication
and climate change) during the years and lately report mainly on climate change
(Article IT). Apart from those, the forest industry should at least report on biodiver-
sity.

Somewhat surprisingly, the social responsibility of the company was named es-
pecially by the experts as an area for future improvements (Article IV). This is sur-
prising, as often in definitions social responsibility is not seen as a part of environ-
mental reporting but an area of its own. Therefore, the social sustainability was de-
fined as out of scope in the current thesis. On the other hand, the rise of social aspects
is understandable, as there is more discussion of the wider sustainability aspects,
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which include both environmental and social aspects. Moreover, the emphasis on
social responsibility can be reasoned with the news of mill disclosures during the
times of the interviews.

Furthermore, the current research showed that the forest industry companies re-
port a lot of their past and present practices. In order to efficiently manage the envi-
ronmental aspects and impact of the operations, one would need to have a future
focus. Relying on the past trends makes the management reactive and not proactive.

6.2 Long tradition in environmental management

This research showed that the Finnish forest industry has a long tradition in en-
vironmental management. For example, the different tools have been applied for
decades (Article IV). This was often mentioned by the experts interviewed in this
research. They mentioned, for example, the environmental management systems that
the companies have. This is verified in this research, as the three companies studied
had ISO 14001 certifications for 80 to 100 per cent of their sites worldwide. In ad-
dition, the experts highlighted the use of forest certificates. The forest certifications
are widely applied by the three companies: the FSC certification rate is over 92 per
cent at each company, whereas the PEFC certification rate is between 74 and 100
per cent. Other tools that the interviewees mentioned were, for example, lifecycle
analysis, product certificates, data collection systems and the use of many indicators.

The research material gives the impression that the forest industry has received
environmentally good results (Article IV). This was especially emphasised by the
interviewees. It was often mentioned by them that the forest industry used to be one
of the worst polluters in the 1960s and 1970s in Finland, but the current situation is
much better. For example, the quality of waterworks around the mills has improved.
The good track record is highlighted by the statistics provided by the FFIF. These
statistics show up to an 85 per cent of reduction in the rates (in absolute amounts)
for certain environmental aspects over 20 years.

Also, the interviewees mentioned that one of the success factors of the forest
industry is that they are able to keep their emissions below the environmental permit
requirements (Article IV). One of the reasons behind this is that the industry has
good relations with the environmental authorities, as the interviewees mentioned.

Similarly, the good environmental performance was visible in eco-efficiency im-
provements made by the studied companies. The eco-efficiency improvements made
by the industry were highlighted by the interviewees (Article IV). The review of the
eco-efficiency reporting revealed that although the actual concept was seldom used
by the companies, several eco-efficiency actions were taken (Article I). In the eco-
efficiency reporting review, first the literature definitions of eco-efficiency were
identified and then these were compared to the companies’ reporting. For example,
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the following eco-efficiency improvements were often used by the companies (Arti-
cle I):

* reducing material intensity by creating lightweight products;

* reducing energy intensity by improving the energy efficiency of the pro-
duction;

* reducing toxic dispersion by minimising the toxic waste;
* enhancing recyclability by using recovered pulp;

* maximising the sustainable use of renewable resources by using the re-
newable raw material (i.e., wood); and

* reducing environmental impact by proving a significant amount of infor-
mation about the efforts for improvements in environmental aspects.

A clear success factor of the forest industry in the past seems to be the environ-
mental aspects measurement of their own sites. Many of the results of this thesis
emphasise this. For example, this was mentioned many times by the interviewed
experts (Article IV). They mentioned, for instance, the traditional emission measure-
ment as a well-measured aspect. They said that forest industry companies are good
at measuring the water-related emissions at their own sites due to the longstanding
requirements for this leading to well-established practices (as it is required of them
by the water permit requirements). In addition, they highlighted that this measure-
ment is done on a monthly or quarterly basis, which brings continuity to this process.
This view is supported by the reviews of environmental performance indicators (Ar-
ticles II and III). They showed that the companies mainly reported about the water
and air emissions that their production caused. Furthermore, the interviewees men-
tioned that the companies are good at measuring the energy-related aspects of their
production (Article IV). Moreover, this was visible in the environmental indicator
reviews (Articles II and III): energy indicators were the most commonly reported
indicators by the forest industry companies. The environmental performance reviews
showed that the majority (almost 88 per cent) of the indicators that the companies
reported addressed the activities of their own sites.

One of the environmental management tools that the forest industry companies
use especially well is environmental reporting. Its success will be discussed in the
next section.

6.3 Success in environmental reporting

The Finnish forest industry has a long tradition of environmental reporting. In
the environmental reporting review articles, 10—15 years of environmental reporting
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was analysed (Articles I, II and III). The first company to start to publish environ-
mental reports was the former Metsd-Serla (which is currently a part of the Metsd
Group) in 1992. The interviewed experts named the environmental reports as a suc-
cess factor for the industry.

The research articles of environmental performance review showed that the com-
panies report a lot of environmental information in the reports (Articles II and III).
As was mentioned above, different eco-efficiency improvements are covered in the
reports. In addition, other environmental aspects are often reported. The reports typ-
ically contained 50—100 environmental indicators per report. This equals over 2,000
indicators in total over 15 years of reporting. The reported indicators were catego-
rised into five different groups (upstream process indicators, input indicators, corpo-
rate environmental management indicators, output indicators and environmental im-
pact indicators), and inside the groups into 20 different themes (such as forest, land
issues, energy, air emissions, eutrophication). This means two things. First, a wide
range of topics of environmental management are covered with these indicators. Sec-
ond, by reading the 15 years of reports, the reader is able to get a wide picture of the
environmental performance of the studied companies, starting from the forests and
ranging to waste or recycling.

The companies report on both their own production and that of the suppliers
(Articles II and III). The companies report both the environmental aspects and the
caused environmental impacts. Companies report on what they need in order to pro-
duce their products, such as energy, raw materials (such as wood, fibre, chemicals)
and water. Moreover, they report on the unwanted environmental aspects that come
as an end result of the production (such as air and water emissions, waste and
wastewater). They report what happens in the chain before the production starts at
their own sites; for example, they report on the transportation needed and the forest
management practices. The companies report on the environmental management
practices and the associated costs. Finally, companies publish indicators of the envi-
ronmental impacts caused.

Companies use multiple and different units of measurement when they publish
the indicator results (Article II). Most often the results are shown in absolute figures
with units such as tonnes, joules, kilometres and cubic metres. It was somewhat typ-
ical that companies presented the results either as indexes (i.e., development is
shown in relation to a certain year) or as figures of specific emissions or as specific
energy consumption, where the amounts of, for example, emissions or energy con-
sumption are presented in relation to the amount of production. In addition, the com-
panies presented some environmental information in monetary terms.

Despite the long tradition of environmental reporting, this thesis found weak-
nesses in the current reporting practices. These are discussed in the following sec-
tion.
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6.4 Weaknesses in environmental reporting

The environmental reports of the forest industry companies can be described as
a success story, but they still have room for improvement. The main problems of the
reporting include the decreasing amount of environmental information disclosed and
what is actually being reported. These are discussed in detail in the following.

The environmental performance review that focused on describing the past re-
porting trends showed that the companies are currently actually reporting less than
they used to (Article III). The peak of reporting was between 2003 and 2005. One
explanation for the decrease could be that environmental issues are now reported
inside annual reports or sustainability reports, which seems to decrease the number
of pages devoted to environmental issues. The reason can hardly be that environ-
mental issues are less important nowadays.

Content-wise, the reports have several shortcomings (Articles II and III). As
mentioned above, the majority of the reporting focuses on the environmental aspects
of the forest industry’s own sites (88 per cent). The actions of the supply chain that
happen before the forest industry sites are very seldom discussed; only 5 per cent of
the indicators address the upstream processes, such as forestry, land use issues, sup-
pliers and transportation. Forestry and land use issues are of vital importance to the
companies, as forest companies themselves own very few forests. The majority of
the wood they need for production is bought from forest owners. As there are many
occasions that the wood supply conditions are less than acceptable,*® more attention
would need to be paid to this topic. The minor role of transportation is somewhat of
a surprise here. All the studied companies operate in many countries and continents
and their products are sold worldwide. This means that they require transportation
of the raw materials to the mills and transportation of the products to customers.

An important content shortcoming is the lack of information on the environmen-
tal impacts that the emissions and other aspects of the industry cause (Articles II and
III). Only about 7 per cent of the indicators addressed the actual environmental im-
pacts that the companies are causing. Recently, this reporting consists almost exclu-
sively of climate change information (e.g., the amounts of CO, emissions and emis-
sion allowances). Previously, the companies also reported about acidification and
eutrophication. This means that companies have reported only three environmental
impacts with numeric indicators. However, previous studies have identified that for-
est industry companies are linked with several other environmental impacts.

20 Especially, Stora Enso has been accused of inappropriate actions regarding land issues

in China (e.g., Hanninen 2013, Ping & Nielsen 2010, Vartiala & Lampela 2013) and
Brazil, and about labour conditions in India (Vartiala & Lampela 2013).
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One important environmental impact of the forest industry is caused by logging
and forestry practices that affect the loss of biodiversity and the role of carbon sinks.
In Finland, the most important cause of threatened species is forestry, which causes
the lack of decayed and old trees (Hyvérinen et al. 2019). Regarding the role of car-
bon sinks, there is currently a discussion in Finland about the role of the Finnish
forests. The two opposite ends of the discussion are (1) whether the forests should
be preserved as carbon sinks, and (2) how much (more) the forest and energy indus-
try can fell the forests in order to produce their products. The carbon sink approach
is promoted by the environmental NGOs but also by environmental researchers (e.g.,
Seppild et al. 2015; BIOS 2017; Seppélé et al. 2017). Then again, the industrial use
of forest is argued with environmental aspects, as wood is a renewable source of both
energy and raw material. The problem of measuring environmental impacts was also
raised by the interviewed experts, as they thought that forest industry companies
should focus more on the actual impacts that the industry is causing.

The most surprising result of this thesis was the rise in awareness of social re-
sponsibility. Even though the interviews focused on the environmental impacts, the
interviewed experts discussed often and at length that the forest industry would need
to focus on the social responsibility of their actions (Article IV). The interviewees’
reasoning for this was that environmental issues were considered to be rather well
managed in the forest industry. Another reason for this might be the time when the
interviews were conducted (the spring and early summer of 2009). Around that time,
the majority of news items about the Finnish forest industry related to the closing of
the mills in Finland due to outsourcing the production to foreign countries. This the-
sis does not take a stand on the content and level of social sustainability reporting in
the Finnish forest industry as this was not in the scope of the thesis. In general level,
the author is aware that the Finnish forest industry companies do report also on their
social performance.

The last weakness of the reports deals with the lack of futures focus in the reports.
The idea in this thesis was that, first, for the researcher to take a look at how the
companies have previously reported on their environmental performance, and then
for the researcher to make recommendations on the improvement of reporting in the
future. At the same time, the companies themselves could use the reporting as a tool
for future improvements. Currently, the reporting focuses on the descriptions of past
and current activities and performance. A future focus could easily be added here.
The graphs that currently show the development of certain emissions for a decade
could have a target for the next five years. This would make the environmental report
a tool towards the preferable future.
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This chapter draws the work together. First, the thesis results are converted to futures
images. Second, the results are reflected based on the research questions. Third, the
limitations of the current research are considered. Fourth, ideas of further research
are reflected. Fifth and last, the theoretical conclusions of the thesis are presented.

7.1 The futures of environmental reporting in the
Finnish forest industry

The thesis results are here discussed in the form of alternative futures images. The
images are created based on the theory of Dator’s four generic futures (Dator 2002;
2009; see Section 2.5). This approach was selected for two main reasons. First, it
gives a framework for creating four distinct futures images. Second, I wanted to try
applying Dator’s approach, originating from a large-scale societal growth perspec-
tive, to describe changes in the more specific context of forest industry and its envi-
ronmental reporting. The futures images do not address a particular year but depict
at least 20 years in the futures, as they also describe the change in the role of the
forest industry in Finnish society.

Dator’s four archetypes are continuation, transformation, limits and collapse (see
Section 2.5). The futures images created based on these are summarised in Table 21.
The collapse image, ‘End of the Forest Industry’, would mean that the forest industry
will face difficulties and its significance in the Finnish economy will fade. This
would result in no need for the environmental reporting. The limits-and-discipline
image, ‘Strong Sustainability Focus’, is based on the limitation of the industry by
strict sustainability regulation. Strict environmental reporting, covering the whole
production chain, will be required and regulated by the law. The continuation image,
‘Survival of the Forest Giant’, would mean that the forest industry will survive
mainly with the strong demand of current products. Regarding environmental report-
ing, this means that the current reporting practices are continued in a business-as-
usual manner. In the transformation image, ‘Renewal of the Industry’, the majority
of the production is based on new products that, for example, replace plastics. The
forest industry will be able to use the renewable raw material as a success factor.
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Due to the transformation of the whole industry, the environmental reporting prac-
tices have also been transformed into high-quality reporting, meaning that the envi-
ronmental reporting covers the lifecycle of the industry. The content of these futures
images is discussed in detail in the following. In addition, their probability based on
this research is evaluated.

The first image, ‘End of the Forest Industry’, means that the forest industry will
lose its significance in Finnish society and economics. Two major drivers will cause
the change. Due to digitalisation, the demand for the traditional forest industry prod-
ucts will decrease significantly. The forests will be generally protected because of
climate change mitigation. This change will cause the forest industry to cease report-
ing on environmental issues, as their environmental impacts will have significantly
decreased. This image is not really supported by the thesis. Although the forest in-
dustry seems to still be somewhat struggling in finding its futures path, it seems to
be innovative in developing new products. Similarly, although there are discussions
of the role of (Finnish) forests in relation to climate change mitigation, the complete
protection of all Finnish forests is highly unlikely at the moment.

‘Strong Sustainability Focus’ is the name of the second futures image. In this
image, the operations will be limited by strong sustainability regulations. Business
operations will be allowed in general, as long as they meet the regulations — both
national regulations and international agreements. One of the requirements is sus-
tainability reporting, which includes environmental reporting. Companies see sus-
tainability reporting as an important tool for managing sustainability impacts. The
second futures image is indirectly supported by the thesis. For example, the previous
literature often raised mandatory environmental reporting as a solution to the current
quality problems. Currently, there is an EU directive in force that requires sustaina-
bility reporting from certain large, private companies. In addition, I do not really see
it as likely that the environmental and social regulations guiding companies will
loosen in the near future.

The third image (‘Survival of the Forest Giant’) means the business-as-usual ap-
proach where the current development continues. The forest industry will have a
strong stance in the market. The traditional forest industry products will maintain a
stable demand. However, the forest industry will be able to develop new products.
Regarding environmental reporting, companies will continue the current approach,
where the amount of environmental information published is limited. The current
thesis supports this image. Currently, it seems that in the near future, the forest in-
dustry will still produce the traditional forest industry products (such as paper and
board), but more and more new products will be launched. If the industry is not mak-
ing significant changes in the production or there is no significant change in stake-
holder demands, this would mean that the environmental reporting stays more or less
at the current level.
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Table 21. Futures images of the Finnish forest industry and its environmental reporting

Futures image

Key driver

Development of the for-
est industry

Implications to en-
vironmental repor-
ting

End of the Forest
Industry (collapse)

Digitalisation and
forest protection

The industry suffers for
two reasons. The devel-
opments in digitalisation
have significantly de-
creased the demand for
forest industry products.
Moreover, climate change
mitigation demands that
the forests are protected
as carbon sinks.

As the industry has
only a minor role in
society, the environ-
mental reporting, due
to very low environ-
mental impacts, has
been ceased.

Strong Sustaina-
bility Focus (limits)

Tight sustainability
regulation

Any industrial company,
forest industry companies
among them, is allowed
to operate when they
meet the high sustainabil-
ity requirements set by
national law and global
agreements. In sustaina-
bility, environmental and
social requirements are
especially important.

Sustainability report-
ing (including envi-
ronmental reporting)
is an important tool
for the companies.
Sustainability repor-
ting is required by
law.

Survival of the For-
est Giant (continua-
tion)

Current develop-
ment continues

Current development
continues in the forest in-
dustry. The majority of
their production is based
on the traditional produc-
tion (pulp, paper, board
and timber products).
However, the industry
has been able to develop
new, promising products.

In reporting, the cur-
rent trends continue,
which means that the
amount of environ-
mental information is
decreasing.

Renewal of the In-
dustry (transfor-
mation)

Circular economy

The forest industry has
changed its operating
procedures and has cre-
ated totally new products.
The whole approach fol-
lows the circular economy
approach. Wood-based
products are the main
substitutes for the current
plastic products. The tra-
ditional products play only
a minor role.

Due to the transfor-
mation of the indus-
try, sustainability re-
porting has been de-
veloped as high-
quality reporting.

The fourth and last futures image is called ‘Renewal of the Industry’. In this
transformation image, both the whole industry and its environmental reporting have
transformed to a completely different stage in comparison to the current situation.
The industry has succeeded in the renewal process. The industry does not any more
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rely on the traditional products but has developed totally new products. The present
biorefineries are an example of this shift, as they produce, for example, biodiesel.
Currently, the forest industry works to develop products to replace controversial
plastics. Furthermore, wood-based textile applications exist, and wood could serve
as a raw material in food production, medicine and cosmetics. The forest industry,
as its raw material base is renewable, is able to apply the circular economy approach
fully. The transformation of the industry has enabled it to make radical changes in
its environmental reporting. As the circular economy and sustainability are important
for the industry, environmental reporting is now of high quality. Environmental re-
porting is real-time reporting via company’s webpages. Key information is still sum-
marised in a report, but the webpage application allows a stakeholder to search for
the information that is most relevant to her/himself via a data management tool.
High-quality reporting would require much more thorough reporting than today —
including the reporting of both environmental aspects and impacts, but also the re-
porting from a lifecycle and supply chain perspective. In addition, the reporting
should be at the mill level and not only at the corporate level, as it mainly is today.
The mill-level reporting is important, as many of the environmental impacts that the
industry causes are local. This fourth futures image is only indirectly supported by
this research. Real-time and comprehensive reporting is rather far from the current
reporting practices. However, this is what the current research suggests in order for
the forest industry to better reflect the environmental aspects and impacts of its pro-
cesses and operations. When it comes to the future products of the industry, the fact
is that the forest industry desperately needs new products in order to succeed in the
future.

The above four futures images, although they deal with the futures of environ-
mental reporting in the Finnish forest industry, take into account the structural
changes in the industry and society that could explain the changes in the environ-
mental reporting practices. In the fifth research article, I created two futures images
(a probable future and preferable future) for environmental reporting. The probable
future was a business-as-usual approach in reporting and resamples here the report-
ing description in the image ‘Survival of the Forest Giant’. The preferable future in
the fifth article can be also called a wish list of environmental reporting, and it bears
similar aspects to the environmental reporting in ‘Renewal of the Industry’.

7.2 Discussion of the results

This thesis had one main research question and three sub-questions. In this section,
the results will be discussed first from the point of view of the sub-questions and
lastly from point point of view of the main research question. The discussion of the
sub-questions focuses on was the thesis able to answer them. The main research
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question is discussed from the point of view of the development needs of environ-
mental reporting.

The first sub-research question asked ‘how have the Finnish forest industry com-
panies reported their environmental performance?’ The thesis was able to provide an
answer to this question. The results showed that Finnish forest industry companies
report a lot of their environmental performance. The companies focus on reporting
of the environmental aspects.

The second sub-research question addressed both ‘the well-measured environ-
mental performance’ and ‘the insufficiently measured environmental performance in
the Finnish forest industry. The results to these two parts are presented in detail in
Sections 6.3 and 6.4. Shortly, one can conclude that the environmental aspects of
own production are typically well-measured, while the environmental impacts from
the point of view of the supply-chain are insuffienciently measured. Also, the second
sub-question can be considered answered.

The last sub-question focused on the alternative futures of environmental report-
ing in the Finnish forest industry. In the previous section (Section 7.1), the alternative
futures of Finnish forest industry are covered including aspects of the environmental
reporting. In the futures images, the role of environmental reporting differs from
non-reporting to high quality and real-time reporting. The thesis was also able to
answer the third sub-question.

The main research question of this study asked, ‘How should the environmental
reports of the Finnish forest industry be developed in order to give the reader a more
comprehensive description of the environmental aspects and impacts its processes
and operations are causing?’ As was mentioned in the section 2.4, values are im-
portant in the futures research. In the current research, the value of the environment,
the nature, has been the main value. In the end, the environment sets the boundaries
to all our operations. This has directed the whole focus of the thesis on the environ-
mental sustainability and especially on environmental reporting. Furthermore, this
guided the formulation of the main research question, which directly implies that
there are development needs in the current reporting style. In the following, the de-
velopment needs are discussed further.

The reporting should be developed toward ‘high-quality’ reporting. This means
reporting both environmental impacts and aspects from the overall operations. That
would mean that the companies report more comprehensively than they currently do
on the environmental actions that happen before and after their own processes. The
forest industry companies already collect this kind of data. For example, Finnish
forest industry companies have the chain-of-custody certifications that trace the fibre
back to the forests. In addition, the companies have codes of conduct for the suppli-
ers. These codes require certain types of sustainability performance from the suppli-
ers. Currently, the environmental aspects of their own production are well-measured
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and reported, so basically not many improvements can be offered for that area. The
only remark about this is that environmental aspects should be reported similarly for
years in order to make it easier for the reader to see the trend of development. The
other way to show the development trend would be to provide, in each report, long
data series of each indicator.

The second main weakness of the current reporting is its almost exclusive em-
phasis on environmental aspects (i.e., organisations’ processes, products or services
that cause the environmental impacts) instead of the actual environmental impacts.
Currently, the reports do not really reflect on the environmental impacts the compa-
nies are causing, such as eutrophication, oxygen depletion in the water bodies, acid-
ification and the impacts of logging and forestry on biodiversity and carbon sinks.
This is addressed only indirectly. It requires knowledge from the reader to be able to
connect the currently reported environmental aspects to environmental impacts.
Presently, the companies report on three environmental impacts (i.e., acidification,
eutrophication and climate change) but focus on climate change. This simplifies the
facts too much. This connects with the fact that companies focus on reporting the
performance of their own sites. For example, biodiversity impacts happen in forests
that are not typically owned by the companies.

The critics of the current environmental reporting practices and the content of
the reports can be summarised into four main areas: (1) the reports do not reflect the
whole performance; (2) the content of the reports does not meet stakeholders’ ex-
pectations of knowledge (e.g., Azzone et al. 1997; Deegan & Rankin 1999; Ham-
mond & Miles 2004); (3) companies merely tend to report positive news (Adams &
Frost 2008; Spence 2009); and (4) reports suffer from quality problems (Hopkinson
et al. 1999; Dragomir 2012).

These criticisms were variously addressed in the current research. Stakeholders’
expectations of reporting were only indirectly addressed. One would expect that the
stakeholders want to receive a comprehensive picture of the companies’ environ-
mental aspects and impacts from reading a report. Current reports do not meet this
requirement, and therefore I have given suggestions for how to improve the content
of the reports. Meanwhile, I recognise that the readers of the reports might have other
types of knowledge interests, which are or are not met with the current reports. How-
ever, the stakeholders’ knowledge interests or expectations were beyond the scope
of the current research.

In addition, the critics of the reporting say that the reports do not reflect the whole
performance of the company. In the previous studies, this has become evident when
the image received from the report is compared to that of external sources (e.g.,
Niskanen & Nieminen 2001; Cho et al. 2018). This criticism is only partly covered
in the current research. The picture of the environmental reports is not compared to
any external sources. However, as mentioned already many times, the forest industry
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companies tend to report only on their environmental aspects. In that sense, the re-
porting can hardly be described as reflecting the whole performance.

Previous studies have showed that companies tend to report only on their positive
achievements. Similar to the previously mentioned criticisms, this aspect is only
partly touched upon in the current research. I did not analyse the environmental re-
porting in such detail that I would have noticed, for example, would the companies
report only on such environmental aspects in which the development is favourable
for the company?

The last main criticism of environmental reporting practices related to the quality
problems in reporting. The analysis of environmental performance reporting showed
that companies had over 2,000 mentions of environmental indicators. This relates to
the quality issue, as a large number of indicators makes the comparison of different
companies more difficult. Similarly, the environmental performance reviews showed
that the companies used multiple and different units of measurements for the same
topic indicators. Different units of measurement make it at least difficult if not im-
possible to compare different companies’ environmental performance.

In academic research, there is a general aim at open access. For example, re-
search results are encouraged to be published as open access publications where the
readers would not need to pay for reading the research. This approach quite evidently
is not applied in a business context. Surely, some of the companies’ data is confi-
dential, as it creates a competitive advantage for the company. Nevertheless, [ would
encourage companies to consider whether the environmental data could be such that
the companies would grant open access. There are foreign companies (foreign here
means companies that do not have headquarters in Finland) that offer a tool on their
websites through which one can download the environmental data as Excel spread-
sheets, such as German energy company RWE, German car manufacturer Daimler
and German automotive and industrial supplier Schaeffler. Similarly, the environ-
mental data should be open at different levels of the operations. Summary data at the
corporate level does not give a true picture of the environmental impacts that the
company is causing. For example, the same amount of harmful emissions to water
causes a different level of environmental impacts when released into the ocean in
comparison to a small lake. In other words, the environmental data should be pub-
lished at the site level as well.

7.3 Limitations of the current research

The current research has some limitations. First, the experts interviewed were pur-
posively selected, and not all invited experts participated in the Delphi panel. Sec-
ond, the whole Finnish forest industry has changed since the current research began
in early 2007. Third, the topic of the current research is the Finnish forest industry;
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however, the data have been collected mainly from the three biggest companies.
Fourth, the review of past environmental reporting did not cover the whole environ-
mental reporting of the industry. Fifth, the long time span taken to complete the the-
sis evidently affects the results of the thesis. These limitations are discussed in detail
in the following.

I selected the experts for the study purposively according to the principles of
qualitative research. I wanted to interview persons that I thought have knowledge
either of the forest industry or of environmental management. Therefore, my experts
had expertise in various fields of research (such as economics, forest industry, envi-
ronmental management and environmental policy), forest industry and environmen-
tal reporting. Surely, a different set of experts might have given me different ideas
about the environmental reporting in the Finnish forest industry. In the results, I
mainly focused on the elements about which experts had a shared opinion, i.e., issues
that many of the experts talked about. On the other hand, on some occasions I high-
lighted the variety of views, for example when the experts named and talked about
the many different environmental management tools that the industry is using. The
same applies in the Delphi panel. I invited a large pool of experts to participate.
However, only a subset of the invited experts participated. With a different set of
participating experts, the results could have been different. Nevertheless, as my tar-
get was to get answers from researchers of environmental management, forest (in-
dustry) and economics, and representatives of the forest industry, authority and
NGOs, in all rounds member(s) of each group participated. However, their views
were a bit biased towards the researchers, and more responses from members of the
forest industry would have been welcomed. Two groups of potential readers of the
environmental reports were not covered in my research, namely the customers and
analysts.

The forest industry has changed during the time of this study. I started working
with this topic in early 2007. At that time, the Finnish forest industry was often the
topic of news with their layoffs and mill closures in Finland. This has changed.
Lately, the forest industry has been investing in Finland. According to the FFIF
(2019), the industry invested in 2016 and 2017 over 800 million euros per year, when
the level of investments was around or below 600 million per year for the previous
seven years. In addition, in 2017, the number of employees increased in the forest
industry for the first time in years,*' and the industry was the second most active in
hiring out of all the manufacturing industries in Finland (FFIF 2019). In 2017, the
biggest forest industry investment ever in Finland, the bioproduct mill in Ainekoski

2l There has been a decreasing trend in the number of employees in the forest industry

from the 1970s onwards. Only in 1981, 1989 and 2001 has the number of employees
been larger than in the previous year. (LUKE 2019.)
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in central Finland, began its production (Ruoho 2017). The investment totalled 1.2
billion euros (Ruoho 2017). After these large investments, the investment boom
seemed to take a gap year. In 2018, the forest industry’s investments were estimated
to be 420 million euros (Kyytsonen 2018). The one thing that has not changed during
the writing of the thesis is the need for change in the industry. The industry still relies
on the traditional products of the industry, i.e., paper, pulp, board and wood products.
At least, the FFIF (2019) reports forest industry production amounts in these product
groups only. The Ainekoski bioproduct mill could be a sign of the new direction for
the industry, but regardless of its size, it is still only one mill.

How do these changes affect the environmental reporting in the industry? If the
production is not moving from Finland to other countries, it should mean that the
collection of environmental data is easy, as the forest industry was recognised for
being good at measuring the performance of its own sites. On the other hand, if the
industry moves in a new direction (such as the bioproduct mills) where the previous
knowledge of the measuring of environmental aspects would not apply, it does not
automatically mean that environmental performance will be easily measured in the
future as well.

The context of this research was the Finnish forest industry. However, the data
were mainly collected from the three biggest Finnish forest industry companies due
to the best availability of the data. The majority of the rest of the forest industry
companies are much smaller than the companies studied here, and they do not pub-
lish environmental reports or have not published them for many years. Therefore,
one cannot really generalise (and it has not even been the aim of the current research)
the results of this study to the whole Finnish forest industry.

The review of past environmental reporting did not cover the whole environmen-
tal reporting of the Finnish forest industry. The review was targeted to two topics,
which were eco-efficiency reporting and environmental performance indicator re-
porting. To limit the content analysis to certain themes is along with the principles
of qualitative content analysis. The quantitative content analyses have analysed the
whole reporting but in this thesis, the focus was to gain a deeper understanding of a
few issues.

The long time span taken to complete the thesis evidently affects the results of
the thesis. The expert interviews were conducted in spring and early summer 2009.
The last research articles were published in 2017. This introductory essay was writ-
ten in 2017-2019. The long time span naturally affected the results of the thesis. The
content analysis of the environmental reports is not that much affected by the time.
However, there are more recent reports available for analysis. The time lapse be-
tween writing the introductory essay and conducting the interviews and organizing
the Delphi panel has some effect on the results. Both the interviews and Delphi panel
represent the situation when organized and the situation would have been different
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if they were organized at some other time. On the other hand, in the interviews the
majority of questions related with the environmental impacts that the forest industry
is causing and the impacts have stayed more or less the same over the last years.
Surely, the thesis would have been a more compact and coherent whole if it were
completed during a more shorter time period.

74 Ideas for further research

This research offers ideas and suggestions for further research. First, this study
showed that the amount of environmental reporting is decreasing in the Finnish for-
est industry. Therefore, it would be interesting to study whether this is the case in
the global forest industry and in other business sectors as well.

Second, the current research revealed that the Finnish forest industry reports
mainly about environmental aspects and not that much about environmental impacts.
Similarly, as with the first point above, it would be interesting to research the global
forest industry companies and see whether they focus in their reports only on envi-
ronmental aspects. The same applies for other industries as well.

Third, this study discovered that the Finnish forest industry companies concen-
trate on reporting only on their sites and not so much on the supply chain perspective.
This would be an interesting research area in industries that have a (long) supply
chain in order to operate. Examples of such industries are electronics, clothing and
shipbuilding.

Fourth, the most recent environmental report analysed in this study was from
2012. Currently, there would be seven more recent reports to evaluate. Especially,
the trend analysis should be updated to see which of the identified trends still exist
today.

Fifth, this study focused on environmental reporting practices. Here it was un-
derstood that the environmental report would be the main result of these practices.
In spite of that, the companies publish a great deal more environmental data. For
example, alongside the environmental or sustainability report, often the annual re-
ports contain some environmental information. Typically, the corporate webpages
include a section of environmental data, which, along with the actual webpage, can
contain reports of certain environmental issues. Therefore, if the target would be to
research the whole of environmental reporting or better environmental communica-
tion, these wider sources should be taken into account. Yet another source of envi-
ronmental communication are the various social media channels that companies use.

Sixth, the previous criticisms of environmental reporting could be addressed di-
rectly in the forest industry as well. The stakeholders’ expectations of the environ-
mental reporting should be studied, and then the report contents should be compared
to those. The corporate picture of environmental performance should be compared
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to that of external sources. Niskanen and Nieminen (2001) compared the corporate
reporting to newspaper items and found that companies’ reporting tends to be more
positive than the newspaper reporting. One could now update this comparison and
focus only on the forest industry.

A seventh suggestion relates to widening the research topic from environmental
reporting to sustainability reporting. The current research gives a rather comprehen-
sive picture of the environmental reporting practices in the Finnish forest industry.
But nowadays companies put time and effort into the reporting of the wider sustain-
ability issues, which include, in addition to environmental issues, also economic and
social issues. For example, it would be interesting to see if the decreasing trend in
environmental reporting is visible in social responsibility reporting as well. In addi-
tion, in sustainable development the fourth area of sustainability is the cultural sus-
tainability. However, in corporate context the cultural sustainability is seldom dis-
cussed. Nevertheless, the cultural aspects are important in corporations. Organiza-
tional cultures affect the how companies manage sustainability issues. In addition,
the different cultural contexts, countries and continents, where the companies oper-
ate, affect as well.

Eight suggestion of this research focused on the whole industry. As mentioned
already, the Finnish forest industry is currently in need of a major change. Section
2.6 reviewed the previous studies of the futures of the Finnish forest industry. How-
ever, as the current situation shows that a new direction has not been found yet, there
is still the need for futures research in the forest industry. The evident need is to
combine the efforts of researchers and the industry in order to find future avenues
for profitable business.

Ninth suggestion refers to the methodological choices of studing environmental
and sustainability reporting in the future. The current research as many previous
studies focused on the content of the reports. Often in these studies, the research
question is ‘what is in the report?” Not so much is devoted to discussing what has
not been reported. Furthermore, more focus should also be devoted to the perceptions
of the readers of the reports. In addition, an interesting aspect would be to study the
views of the preparers of the reports. Why certain aspects are reported and while
others are not reported?

A tenth and last suggestion regarding futures research is that this study showed
that more research on futures images is needed. As stated in the theoretical back-
ground of this thesis, the concept of futures images is essential for futures research.
However, after many searches, I have not been able to find many studies where the
researchers would report the process of how futures images are created and describe
the content of these images. Yet there are theoretical models, such as the one by
Dator that was applied here and one by Polak, which ease the process of creating
futures images.
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7.5 Theoretical conclusions

The aim of this thesis was to study the environmental reporting in the Finnish forest
industry. The thesis studied the past, present and alternative futures of reporting. The
theoretical part of the current thesis reviewed the characteristics of futures research
and environmental reporting. In the following, the theoretical contributions of the
thesis will be discussed.

One characteristic of futures research is that values have a strong role. Values
had a strong role in the current research as well. The starting point of the study was
the assumption that there would be a development need in the current reporting prac-
tices. The values of the researcher have guided the process. On the other hand, the
values link to the concept of alternative futures and futures images. Some of the
alternative futures and futures images are preferable to others, and the preference
always relates to the values of the person or group of persons making the judgment.
I personally prefer (or value) either the futures image of the ‘Strong Sustainability
Focus’ or the ‘Renewal of the Industry’ as a target for the future. In both, the forest
industry has a strong economic role in the society, but also in both, sustainability is
valued. In addition, the environmental reporting practices have evolved in both as
well, in the first due to the legislation and in the second as a voluntary practice. In
the Delphi panel, the experts were rating the probable and preferable futures of en-
vironmental reporting in the Finnish forest industry. The experts’ values especially
guided the selection of the preferable future. The preferable reporting was seen to
include a more through reporting of environmental impacts throughout the supply
chain than in the probable reporting.

Futures research is often seen as instrumental, as the aim of the research is to
change something (e.g., Mannermaa 1998; 2003). This can be applied from both the
technical and emancipatory knowledge interest perspectives. From the technical
knowledge interest point of view, this thesis recognises that there is a development
need in the environmental reporting practices. The thesis acknowledges that the in-
dustry has been rather transparent in publishing the environmental data in the past.
This is the point where the emancipatory knowledge interest steps in, as it focuses
on the preferable future and on new ways of doing things. Therefore, in the future it
is not enough for the Finnish forest industry just to publish some data, but in order
to get the competitive advantage of sustainability, the environmental reports should
report on both environmental aspects and impacts and from the lifecycle and supply
chain perspectives.

The futures images of environmental reporting were created here with the help
of Dator’s archetypes. Alternative futures and futures images have other categorisa-
tions that would have been applied here as well (such as Voros (2017) and Polak
(1973)). Voros’s (2017) categorisation has seven alternative futures. The futures im-
ages created here can all be labelled as possible, as with current knowledge they
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could happen. However, depending on the viewpoint of the evaluator, their desira-
bility differs. In other words, it depends on the values of the evaluator. The ‘End of
the Forest Industry’ image could be, for a member of the forest industry, a prepos-
terous future, as this would mean that the industry is not a big player in the society
anymore. For an environmental NGO, the ‘Strong Sustainability Focus’ image could
be a preferable future, as the environmental impacts are strongly governed by the
state. Then ‘Survival of the Forest Giant’ could be generally labelled as probable, as
this is the business-as-usual image. Last, the ‘Renewal of the Industry’ is, at least
from the point of view of the industry, a preferable future.

Polak (1973) categorised the futures images based on the influence and essence.
The influence could be interpreted in this case as the possibility of the industry to
influence futures. The essence, for that matter, could be the external factors affecting
the industry. The four futures images created here could fit with Polak’s categorisa-
tion as well. Polak’s influence and essence optimism would be the ‘Renewal of the
Industry’ image where the industry believes in itself and has created new products
that are also welcomed by the markets. Influence optimism and essence pessimism
would be the ‘Survival of the Forest Giant’. Here the industry can influence the
course of action by creating new products, but the external factors (such as possible
regulation or general opinion) can cause the need for change. Influence pessimism
and essence optimism refer to ‘Strong Sustainability Focus’. The industry feels that
it has lost some of its influence, as the regulations require many sustainability actions
from the industry. Polak’s influence and essence pessimism would be the ‘End of
the Forest Industry’. Here the industry has not been able to produce products that
would have demand from the customers. In addition, the society is not promoting the
industry.

Regarding environmental management and environmental reporting, the theoret-
ical contribution relates to the application of futures research methods. As was shown
in Section 4, environmental reporting has been studied relatively often, but the ma-
jority of the studies have focused on describing and analysing the past reporting of
companies or industries. The future of reporting is typically addressed only in the
conclusions of the meta-analysis by pointing out new research topics of the less stud-
ied areas. Futures research offers a proactive approach to environmental reporting,
such as in this research, by offering futures images of the possible future states. The
futures images then provide the opportunity to decide in which direction we want to
develop environmental reporting in the future.
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AOX
AR
BOD
CEO
CER
CO»
COD
CSR
CSRR
EMAS
EU
FFIF
FSC
IR
ISO

N

NA
NGO
NOy

P
PEFC
PESTEC
SO,
SWOT
TSS
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adsorbable organic halides

annual report

biological oxygen demand

chief executive officer

corporate environmental report

carbon dioxide

chemical oxygen demand

corporate social responsibility

corporate social responsibility report

the Eco-Management and Audit Scheme
European Union

Finnish Forest Industries Federation

Forest Stewardship Council

integrated reporting

International Organization for Standardization
nitrogen

not available

non-governmental organisation

nitrogen oxides

phosphorus

Programme for the Endorsement of Forest Certification
political, economic, social, technology, environment, cultural
sulphur dioxide

strengths, weaknesses, opportunities, threats
total suspended solids
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Appendix 1. Interview questions

Area of expertise

How would you describe your area of expertise?

Environmental impacts and their measurement

What kind of environmental impacts does the forest industry cause? Which of these are significant
environmental impacts?

What are the most efficient ways to decrease the environmental impacts?

What kind of positive environmental impacts does the forest industry cause?

What other kind of impacts (economic, social) does the forest industry cause?

Why is it important to measure the environmental impacts?

What kinds of good practices does the forest industry have in measuring environmental impacts?
What kinds of deficiencies does the forest industry have in measuring environmental impacts?

What good practices do other industrial sectors have? How could these be applied in the forest
industry?

What is the role of different stakeholders (other companies, researchers, authorities) in developing
environmental impact measurement?

How should the environmental impact measurement be developed?

Eco-efficiency as an indicator of corporate impacts
How do you define eco-efficiency?
How can eco-efficiency be applied in the Finnish forest industry?

Eco-efficiency can be defined as a ratio of corporate environmental impacts on economic perfor-
mance. How should the environmental impacts be measured? How should the economic perfor-
mance be measured?
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Another way to define eco-efficiency would be to call it productivity of natural resources. What would
this mean in the forest industry?

In what circumstances is eco-efficiency a good indicator?

In what circumstances is eco-efficiency a poor indicator?

Internal feasibility of the environmental information
How can the data on environmental impacts be utilised in corporate decision-making?
How should the data be developed in order to utilise it better in corporate decision-making?

Which impacts should the companies report?

External feasibility of the environmental information

How do you yourself use the published environmental impact data?

How should the data be developed in order for you to utilise it better?
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Appendix 2. Delphi questionnaire

First round — Measuring environmental impacts and aspects in the forest industry

Choose the options that you think are the most suitable. You can also add your own options.
After each section, there is an open field where you comment on the section or complete your
answer to a question.

Which environmental aspects should the forest industry measure?

1) Wood-based raw materials
e Wood

e Pulp

e  Recovered pulp

e  Other, what?

2) Other raw materials
Minerals
Pigments
Binders

Fillers

Starch

Other, what?

3) Energy

Electricity production
Heat production
Fossil fuels
Renewable fuels
Other, what?

4) Water
e  Process water
e  Other, what?

5) Emissions

. Emissions to water
. Emissions to air

e  Solid waste

e  Other, what?
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6) Transportation of
Raw materials
Fuels

Waste
Products
Employees
Other, what?

7) Other environmental aspect

8) Your comments about environmental aspects in the forest industry

How should environmental aspects be measured in the forest industry (indicator and
unit of measurement)?

9) Wood-based raw materials
Wood

Pulp

Recovered pulp

Other, what?

10) Other raw materials
e  Minerals

e Pigments

e Binders

e Fillers

e Starch

e  Other, what?

11) Energy

e  Electricity production
e Heat production

e  Fossil fuels

e Renewable fuels

e  Other, what?

12) Water
. Process water
e  Other, what?

13) Emissions

. Emissions to water
. Emissions to air

e  Solid waste

e  Other, what?
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14) Transportation of
Raw materials
Fuels

Waste

Products
Employees
Other, what?

15) Other environmental aspect
16) Your comments about measuring environmental aspects in the forest industry

What are the current problems in measuring environmental aspects in the forest indus-
try?

17) Wood-based raw materials
e Wood

e Pulp

e  Recovered pulp

e  Other, what?

18) Other raw materials
e  Minerals

e  Pigments

e Binders

e Fillers

e Starch

e  Other, what?

19) Energy

e  Electricity production
e Heat production

. Fossil fuels

e Renewable fuels

e  Other, what?

20) Water
. Process water
e  Other, what?

21) Emissions

. Emissions to water
. Emissions to air

e  Solid waste

e  Other, what?
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22) Transportation of
Raw materials
Fuels

Waste

Products
Employees
Other, what?

23) Other environmental aspect

24) Your comments about the current problems in measuring environmental aspects in the
forest industry

25) Which environmental aspects should be measured at the corporate level and which at the
mill level? Mention a maximum of five most important at each level.

Mill level

SRR

Corporate level

RN =

26) How would it be possible to rank the corporations/mills according to the environmental
aspect?

27) Your comments about environmental aspects and their measurement in the forest industry
in general
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28) Which environmental impacts should the forest industry measure?

Acidification (effects on forests, water works, and constructions)
Climate change

Contamination of ground water

Contamination of soil

Effects on cultural heritage (especially cultures of native people)
Effects on landscape (e.g., logging, new mills)

Effects on recreational use

Environmental effects of chemical use (e.g., ecotoxicity, bioaccumulation)
Environmental noise

Eutrophication

Health effects of chemical use

Health effects of environmental impacts

Loss of biodiversity

Monocultures in forest plantations

Overuse of renewable resources

Oxygen depletion in water bodies

Ozone depletion

Smell

State of the Baltic Sea

Tropospheric ozone formation

Use of fossil fuels

Use of unrenewable resources

Other, which?

29) Your comments on the environmental impacts in the forest industry

30) How should environmental impacts be measured in the forest industry (indicator and unit

of measurement)?

Acidification (effects on forests, water works, and constructions)
Climate change

Contamination of ground water

Contamination of soil

Effects on cultural heritage (especially cultures of native people)
Effects on landscape (e.g., logging, new mills)

Effects on recreational use

Environmental effects of chemical use (e.g., ecotoxicity, bioaccumulation)
Environmental noise

Eutrophication

Health effects of chemical use

Health effects of environmental impacts

Loss of biodiversity

Monocultures in forest plantations

Overuse of renewable resources

Oxygen depletion in water bodies

Ozone depletion

Smell

State of the Baltic Sea

Tropospheric ozone formation

Use of fossil fuels

Use of unrenewable resources

Other, which?
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31) Your comments on measuring environmental impacts in the forest industry.

32) What are the current problems in measuring environmental impacts in the forest industry?

Acidification (effects on forests, water works, and constructions)
Climate change

Contamination of ground water

Contamination of soil

Effects on cultural heritage (especially cultures of native people)
Effects on landscape (e.g., logging, new mills)

Effects on recreational use

Environmental effects of chemical use (e.g., ecotoxicity, bioaccumulation)
Environmental noise

Eutrophication

Health effects of chemical use

Health effects on environmental impacts

Loss of biodiversity

Monocultures in forest plantations

Overuse of renewable resources

Oxygen depletion in water bodies

Ozone depletion

Smell

State of the Baltic Sea

Tropospheric ozone formation

Use of fossil fuels

Use of unrenewable resources

Other, which?

33) Which environmental impacts should be measured at the corporate level and which at the

mill level? Mention a maximum of five most important at each level.

Mill level

ISHEE S

Corporate level

agrON=

34) How would it be possible to rank the corporations/mills according to the environmental

impacts?

35) Your comments about environmental impacts and their measurement in the forest industry

in general.
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36) How would you describe your expertise from the point of view of measuring environmental
impacts and aspects in forest industry? You can describe your expertise with environmental
impacts, environmental aspects, measurement and/or the forest industry.

37) Which of the following best describe your background? You can specify after the options.
Expert

Researcher

Representative of the forest industry

Representative of the authorities

Representative of an NGO

Other, which?

38) Can your name be listed as a participating expert in the Delphi panel? The names will be
published if each expert allows.

39) Your comments about the survey in general.
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Second round — Measuring eco-efficiency
1. Measuring eco-efficiency

In my study, | define eco-efficiency as a ratio of environmental and economic impacts. Both the
environmental and economic impacts can be understood in various ways. | have listed some

options below. Please state your opinion of those.

1.1 Environmental impacts can be seen as the inputs needed for the production. Which of the
below mentioned inputs should be taken into consideration as the forest industry’s environ-

mental impacts? You can also add your own choices.
e  Consumption of water

e  Consumption of energy

e  Consumption of raw materials

e  Other, which?

1.2 Environmental impacts can be seen as emission groups caused by production. Which of
the below mentioned emission groups should be taken into consideration as the forest indus-

try’s environmental impacts? You can also add your own choices.
e  Emissions to air

e  Emissions to water

e  Solid waste

e  Other, which?

1.3 Environmental impacts can be seen as emissions caused by production. Which of the be-
low mentioned emissions should be taken into consideration as the forest industry’s environ-
mental impacts? You can also add your own choices.

Particles

SO,

NO,

CO; (fossil)
CO; (renewable)
CO (total)
COD

BOD

AOX
Phosphorus
Nitrogen

Solid particles
Other, which?

128



Appendices

1.4 Environmental impacts can be seen as the environmental impacts resulting from the pro-
duction. Which of the following impacts should be considered as the forest industry’s environ-

mental impacts? You can also add your own choices.
Acidification

Climate change

Contamination of ground water
Contamination of soil

Effects on recreational use
Environmental impacts of chemical use
Environmental noise

Eutrophication

Loss of biodiversity

Monocultures in tree plantations
Oxygen depletion in water bodies
Ozone depletion

Smell

Use of fossil fuels

Use of unrenewable natural resources
Other, which?

1.5 Which of the abovementioned groups would best describe the environmental impacts of

the forest industry?

e Inputs

¢  Emission groups (emissions to air, emissions to water, solid waste)
e  Separate emissions (e.g., SO,, CO,, BOD)

e  Environmental impacts (e.g., loss of biodiversity, smell)

1.6 What would be another way to measure the environmental impacts of the forest industry?
2. Measuring the economic impacts

2.1 How can the economic impact of the forest industry be measured? You can also add choi-

o
®
@

Turnover

Value added

Amount of production

Profit

ROI (Return on investment)

ROCE (Return on capital employed)
ROE (Return on equity)

ROS (Return on sales)

Number of employees

Other, which?
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2.2 Which would best describe the economic impact of the forest industry?

Turnover

Value added

Amount of production

Profit

ROI (Return on investment)

ROCE (Return on capital employed)
ROE (Return on equity)

ROS (Return on sales)

Number of employees

Other, which?

3. Feasibility of the eco-efficiency indicator results

3.1 On which occasions would measuring eco-efficiency would be a good indicator?

Comparing products of the same product group

Comparing corporations of the same industry

Comparing mills of the same industry

Internal benchmarking (identifying good and bad performers inside a company)
Reporting environmental aspects publicly

A relative figure is in general more informative than a (large) absolute figure

3.2 On which other occasions would eco-efficiency be a good indicator?

3.3 Why is eco-efficiency not a good indicator?

Eco-efficiency does not take the social impacts into consideration.

Eco-efficiency does not take the location of the mill into consideration. The location af-
fects the size of the environmental impact.

Combining the different environmental impacts would require large expertise.

Different actors count the environmental impacts differently.

Absolute figures (e.g., total emissions, energy consumption) describe the environmental
impacts better than the relative figures (e.g., emissions in relation to production).

3.4 What other difficulties there are in using eco-efficiency as a performance indicator?

4. Background information

4.1 How would you describe your expertise from the point of view of measuring environmental

impacts and aspects in the forest industry? You can describe your expertise of environmental

impacts, environmental aspects, measurement and/or the forest industry.
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4.2 Which of the following best describe your background? You can specify after the options.
Expert

Researcher

Representative of the forest industry

Representative of the authorities

Representative of an NGO

Other

4.3 Can your name be listed as a participating expert in the Delphi? The names will be pub-
lished if each expert allows.

4.4 Your comments about the survey in general.
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Round three — Reporting environmental impacts and aspects in the forest industry in
2030

The topic of this survey is the reporting of environmental aspects and impacts in the forest
industry in 2030. The questions evaluate both probable and preferable futures. One cannot
foretell the futures, but as an expert you surely have insights regarding what most likely is going
to happen in 20 years and/or what you would like to happen in 20 years.

| will use in the survey the concept of environmental aspects and impact. | define them accord-
ing to the ISO 14000 series. Environmental aspects are the parts of the organisation, products
or services that interact with nature. An environmental impact is any change to the nature, be
it beneficial or harmful that is partly or totally caused by the organisation, its products or ser-

vices.

What will be reported in 20307

1) On which environmental aspects will the forest industry companies report in 20307

Probably will be reported Preferably will be re-
ported

Wood
Recovered fibre

Electricity production

Heat production

Fossil fuels

Renewable fuels

Process water

Cooling water

Emissions to water

Emissions to air

Solid waste

Transportation of raw material

Transportation of products

2) Which other environmental aspects will probably be reported in the forest industry in 20307

3) Which other environmental aspects will preferably be reported in the forest industry in 20307?
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4) On which environmental impacts will the forest industry companies report in 20307?

Probably will be reported

Preferably will be re-
ported

Loss of biodiversity

Use of fossil fuels

Smell

Acidification

Oxygen depletion in water bodies

Climate change

Environmental impacts of chemical
use

Contamination of soil

Eutrophication

Overconsumption of renewable natu-
ral resources

Consumption of unrenewable natural
resources

Environmental noise

5) Which other environmental impacts will probably be reported by the forest industry in 2030?

6) Which other environmental impacts will preferably be reported by the forest industry in 2030?
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To whom will be reported in 2030?

7) To which stakeholders will the forest industry companies report their environmental aspects
and impacts in 20307

Probably will be reported Preferably will be re-
ported

Customers

Employees

Consumers

Neighbours

Owners

Students

Financers

Media

Other companies of the industry

Companies of the supply chain

Researchers

Insurance companies

Authorities

Environmental NGOs

Managers of the company

8) To which other stakeholders will the companies probably report?

9) To which other stakeholders will the companies preferably report?

Indicators in the reports in 2030

10) Environmental aspects will be reported with absolute figures.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

11) Environmental aspects will be reported with relative figures (in relation to, e.g., the amount
of production).

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable
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12) Corporate environmental impacts can be summarised into one indicator.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

13) Corporate environmental impacts will be presented with multiple indicators.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

14) Corporate environmental impacts will be illustrated with examples from everyday life (e.g.,
electricity consumption equals the consumption of N electricity heated detached houses or CO,
emissions equal to N flights to Thailand.)

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

15) The environmental impacts will be presented in relations to the caused environmental im-
pacts.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

The topics of the forest industry’s reports in 2030

16) Companies report precisely on the environmental aspects at the mill level.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

17) Companies report precisely on the environmental aspects at the corporate level.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

18) Companies report precisely on the environmental aspects at the supply chain level.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable
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19) Companies report precisely on the environmental impacts at the mill level.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

20) Companies report precisely on the environmental impacts at the corporate level.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

21) Companies report precisely on the environmental impacts at the supply chain level.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

Content of the forest industry reports in 2030

22) The environmental aspects of different companies are easy to compare.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

23) Significant environmental aspects are reported with long data series.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

24) The environmental impacts of different companies are easy to compare.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

25) Significant environmental impacts are reported with long data series.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable
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26) Companies report on the effects of structural changes in environmental impacts.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

27) Reporting of environmental aspects and impacts fulfils the current requirements of financial
reporting.

-

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

28) Companies only report on their positive environmental impacts.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

29) Companies report on both their positive and negative environmental impacts.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

30) Companies only report on their negative environmental impacts.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

31) Which other significant aspects are there in relation to the content of forest industry report-
ing in 20307

Forest industry, stakeholders and reporting in 2030

32) The reports are verified by an external, independent party.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

33) The knowledge of external stakeholders is utilised in the environmental reporting.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable
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34) External stakeholders actively take part in reporting the environmental aspects and im-

pacts.
not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

35) Environmental aspects and impacts are reported in one report, which fulfils the require-
ments of all stakeholders.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

36) Environmental aspects and impacts are reported to different stakeholders in different prop-

ositions.
not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

37) The reporting of environmental aspects and impacts is regulated by law.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

38) The reporting of environmental aspects and impacts is standardised in the forest industry.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

39) Which other significant aspects relate to reporting and stakeholders in the forest industry
in 20307

The reporting schedule of forest industry companies in 2030

40) The reporting of environmental aspects and impacts is in real-time (e.g., daily or weekly
updated statistics).

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable
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41) The reporting of environmental aspects and impacts happens quarterly.

-
~

not probable at all extremely probable

not preferable at all 1234567 extremely preferable

42) Companies publish data on environmental aspects and impacts yearly.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

43) Companies publish a wide report on environmental aspects and impacts less than once a

year.
not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

44) Companies do not publish information on their environmental aspects and impacts.

not probable at all 1234567 extremely probable
not preferable at all 1234567 extremely preferable

45) What other significant aspects relate to the schedule of the forest industry reporting in
20307

Background information

46) How would you describe your expertise from the point of view of measuring environmental
impacts and aspects in the forest industry? You can describe your expertise in environmental
impacts, environmental aspects, measurement and/or the forest industry.

47) Which of the following best describe your background? You can specify after the options.
Expert

Researcher

Representative of the forest industry

Representative of the authorities

Representative of an NGO

Other

48) Can your name be listed as a participating expert in the Delphi panel? The names will be
published if each expert allows.

49) Your comments about the survey in general.
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