[bookmark: _GoBack]Title page:
Trends in environmental performance reporting in the Finnish forest industry
Marileena Mäkelä
University of Turku
Finland Futures Research Centre
Åkerlundinkatu 2 
33100 Tampere
Finland
marileena.t.makela@utu.fi
+358 50 5896521



Number of words: 10824
Trends in environmental performance reporting in the Finnish forest industry
Abstract: 
Previous content analyses of corporate reporting have typically focused on annual reports of one reporting year of board samples. This paper focuses on one industry (the forest industry) and on its environmental performance reporting over a 15-year period from 1998 to 2012. The aim of this research is to analyse the reporting trends. The research is a case study of three Finnish forest industry companies’ reporting. Seven major trends emerged from the content analysis. For example, the companies report on a massive number of indicators, focusing mainly on input and output indicators. Also, the number of reported environmental performance indicators is decreasing in each indicator group. In addition, the companies report on the environmental performance of their supply chain very little. This paper makes two contributions. First, the decrease in the number of environmental performance indicators is highlighted; the underlying reasons for the decrease should be researched further. Second, the paper pinpoints the difficulty of obtaining a balanced view of environmental performance by looking at the indicators alone, because these mainly focus on the inputs needed for production and on the unwanted outputs caused (e.g. emissions and waste). This is an aspect that the report preparers should devote more attention to in the future.
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1 Introduction 
1.1 Positioning the research 
There is a vast amount of research that focuses on the sustainability reporting process, or on the sustainability reports themselves. In his extensive meta-analysis, Fifka (2012) found almost 200 studies covering this topic from over the past 40 years. His analysis revealed three typical aspects in the previous research. First, the research has usually been conducted with the content analysis method. Second, the research data includes annual reports, but, more recently, stand-alone sustainability reports and websites have also been studied. Third, characteristic research samples have been board samples of the largest companies. In addition to Fifka’s (2012) findings, the previous content analysis research has been dominated by analyses of one reporting year only. The last three aspects are briefly reviewed in the following section on the basis of the literature and in connection with current research. 
As Fifka (2012) points out, research has only recently focused on the analysis of sustainability reports. The present research follows this modern tradition, and the analysis is further narrowed to environmental indicator reporting for two main reasons. First, the indicators are an important part of both company management and reporting.[footnoteRef:1] Managers need quantitative environmental information in order to make environmentally sound decisions (Eagan and Joeres, 2002; Jasch ,2000). Similarly, the quantitative information in corporate reports provides the readers with information on how the companies are performing. However, Daub (2007) found that, in comparison to other reporting, the companies’ reporting on the performance indicators was the worst, because the companies were afraid of giving a bad impression of their performance. Second, there are only a few previous studies from the point of view of indicator reporting (Roca and Searcy, 2012, see also 2.1 for further detail). Roca and Searcy actually point out that previous research often simply focuses on whether the indicators were reported on or not.   [1:  Recently, various indicator frameworks have been developed for the needs of management and reporting: for example, O’Connor and Spangenberg (2008) developed a sustainability indicator framework of reporting based on stakeholder requirements; Mintcheva (2005) created an environmental indicator framework for the food supply chain; and Lundberg et al. (2009) structured an environmental indicator model for the public sector. ] 

Fifka (2012) also argues that the previous research typically addresses board samples. Therefore, as Roca and Searcy (2012) point out, the previous research often provides only top-level analysis. For these reasons, the current research focuses on only three companies to provide more detailed analysis of their reporting. The three companies analysed in this research come from the forest industry, as the previous research has found heavy industry to be an active reporter (Halme and Huse, 1997; Zeng et al., 2010). However, the forest industry is a less studied field of heavy industry (Sinclair and Walton, 2003; Li et al., 2011, see also Chapter 2.2 for a detailed review). Nevertheless, the forest industry offers an interesting research context, as it is undergoing major structural changes.
In addition, the previous content analysis research focuses on analysing only one or a few years of reports, with longitudinal analyses being in the minority. The majority of longitudinal analyses focus on the development of social reporting, which has a longer tradition than environmental reporting, although a couple of analyses focusing on environmental reporting were found (see Chapter 2.3 for a detailed review). The present research contributes to this narrow field by analysing 15 years of environmental information published by the forest industry.
1.2 The aim and the structure of the paper
The aim of this article is to identify and describe the trends in environmental performance reporting in the Finnish forest industry. The focus is on the analysis of the reported environmental performance indicators. OECD (1993) defines indicator as ‘a parameter, or a value derived from parameters, which points to/provides information about/describes the state of a phenomenon/environment/area with a significance extending beyond that directly associated with a parameter value’. Environmental performance indicators are understood here as defined in the environmental management system ISO14000 series and in the sustainability reporting framework GRI: an indicator ‘provides information about an organisation’s environmental performance’ (ISO, 2004b, 2013) or impact (GRI, 2014). Environmental performance is, on the other hand, defined in ISO 14001 as the measurable results of environmental management in an organisation (ISO, 2004b). Furthermore, environmental performance indicators are regarded as only yielding quantitative results in this research. 
The indicators were collected from the three major Finnish forest industry companies – Stora Enso, UPM-Kymmene and Metsä Board – during a time period of 15 years ranging from 1998 to 2012. This research seeks to find an answer to the following research question: What are the trends in environmental performance reporting of the case companies? 
This research article makes two contributions that are both academic and practical. First, the study highlights that there is a decreasing trend in the reported indicators. As the previous content analysis research typically focuses on one reporting year, this decrease has not been shown previously. Second, this study finds that the analysed companies’ reporting of environmental impacts seems inadequate. This is a surprising result, because the environmental impacts caused by the companies have hardly diminished. Academically, these two contributions should be researched further. Practically, the report preparers would need to make sure that a reader also receives a balanced view of the company’s performance by simply looking at the reported indicators.  
The structure of the article is as follows. Chapter 2 reviews the previous research on content analysis from three perspectives, namely, indicator reporting, forest industry reporting, and longitudinal analysis. Chapter 3 introduces the case study approach, the analysed environmental reports and the method used, which was content analysis. Chapter 4 gives an overview of environmental performance reporting and explicates the trends of performance reporting. The paper ends with a discussion and conclusions in Chapters 5 and 6. 
2 Previous research on sustainability reporting
There is a vast body of literature on sustainability reporting. A review of the previous literature is provided here by focusing on the topics of this research, namely, indicator reporting, forest industry, and longitudinal analysis (for a summary of the previous literature, see Table 1). These three areas will be reviewed in the following chapters. 
[bookmark: _Ref408840999]Table 1 Previous sustainability report analysis research on the use of indicators and the forest industry
2.1 Previous research on indicator reporting 
There is nothing new in the analysis of indicator reporting in the sustainability reporting research. As shown in Table 1, there are multiple studies addressing the topic. In the following, the previous studies will be categorised to typical groups based on the themes of the present research. First of all, the analysis level of indicator reporting has been approached differently. Second, indicator reporting has not typically addressed the forest industry. Third, emissions, effluents and waste are by far the most often reported indicators in the previous research.
First, the level of detail in the analyses has varied. In Table 1, the previous studies have been categorised into three different groups. Group 1 consists of studies that have solely analysed indicator reporting. Group 2 lists a vast amount of research that has analysed the use of indicators as part of the content analysis of sustainability reporting. For example, in Asif et al.’s (2013) analysis of Dutch companies’ sustainability reports, one of their 17 criteria for analysis related to indicator reporting. Chan and Mak (2005) examine the environmental reporting of European airlines, and one of their eight areas of analysis focuses on indicators. Prado-Lorenzo et al.’s (2009) analysis focuses on the factors affecting climate change reporting, and they also review the reporting of GRI air emissions indicators. In group 3, there are a few studies that have included sustainability indicators in the analysis framework, but they do not provide detailed analyses of the use of indicators. 
Second, Table 2 lists the studies that give a detailed account of the indicator reporting. It becomes clear here that the forest industry has not been a typical topic in the studies. Only one of these studies focuses on the forest industry, namely, the research of Mikkilä and Toppinen (2008). In addition, Roca and Searcy (2012) analyse the forest industry among other industries and present industry specific results. Lober et al. (1997) have forest industry as one of the analysed sectors but, then, they do not provide industry-specific results. In most of the cases, multiple different industry sectors have been studied. On the other hand, a single sector has been studied quite often. Different researchers have categorised the analysed industries in different ways. However, sectors that have been studied more often include automotive, construction, energy, financial, and pharmaceutical sectors.  
Third, in the previous indicator research, the analyses typically focused on a single reporting year. As a result, trend analyses were not conducted. However, in the following, previous research is reviewed from the point of view of the frequency of indicator use in the reports. The frequency of indicator reporting has been addressed in three ways in previous research: either the frequency of single indicators is presented (e.g. Hooper and Greenall, 2005; Jones, 2011; Kaenzig et al., 2011); the frequency of the indicator group – most often based on GRI categorisation – is presented (e.g. Lozano, 2011; Romolini et al., 2014; Sawani et al., 2010); or both are presented (Azzone et al., 1996; Gallego, 2006). As many of the previous studies have applied the GRI framework to the analysis, the GRI environmental indicator groups[footnoteRef:2] are among the most typically reported in the previous literature. Emissions, effluents and waste are by far the most often reported. Energy indicators are also typical, but the other groups (materials, transport, water, overall, biodiversity, compliance, and products and services) are also mentioned. Outside the GRI framework, the suppliers were also mentioned in the previous studies. In Table 2, the results of the indicator reporting of the previous studies are categorised into the most often, in-between, and least often reported. In the previous literature, the most often reported GRI groups of indicators were compliance; emissions, effluent and waste; energy and water. The in-between group consisted of emissions, effluent and waste; energy; materials; products and services, and transport. The least often reported indicators were biodiversity, overall, suppliers and transport.  [2:  In the GRI version 3.1, the aspect groups of environmental performance indicators were materials; energy; water; biodiversity; emissions, effluents and waste; products and services; compliance; transport and overall (GRI, 2011).] 
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2.2 Previous content analysis research on the forest industry reports
There is only a limited amount of content analysis research that has focused on the forest industry reports (Table 3). Eight such studies were found in the literature review. The content of the previous research of forest industry reports will be analysed in the following from the point of view of indicator reporting.
Table 3 Summary of the previous sustainability report analysis of the forest industry
One previous study focuses on indicator reporting. Mikkilä and Toppinen (2008) studied the sustainability indicators of the top ten global forest industry companies. They analysed both the qualitative and quantitative indicators used by the companies. They classified the indicators as institutionalised (i.e. widely used) or diversified (i.e. not often used). Mikkilä and Toppinen (2008) named the following quantitative indicators as institutionalised: 
· economic indicators: net sales, operating profit, net income and earnings per share, taxes and R&D expenditure;
· environmental indicators: origin of wood, forest certification, use of recovered fibre, air emissions, climate change, water emissions, solid waste, hazardous waste, energy consumption and energy efficiency;
· social indicators: total number of workforce, salaries, nationality, age, gender, minorities, and occupational accidents.
In addition, Mikkilä and Toppinen (2008) listed the less commonly used indicators, which they labelled as diversified indicators. Of these, the most frequently used indicators related to environmental costs (e.g. environmental expenditures and investments) and sustainable forest management (e.g. principles of sustainable forest management). 
Then, in the researches of Koskela and Vehmas (2012), Sinclair and Walton (2003), and Toppinen and Korhonen-Kurki (2013), the reporting of indicators is touched upon. Koskela and Vehmas (2012) analyse the eco-efficiency reporting of three Finnish forest industry companies. These companies reported many eco-efficiency indicators, which can be divided into two broad groups: energy and environmental efficiencies. Energy efficiency was calculated as electricity, heat or energy consumption per amount of production. Environmental efficiency was presented as a variety of emissions and/or waste per amount of production or value added. Sinclair and Walton’s (2003) analysis focuses on the forest management and fibre procurement of top 94 global forest industry companies. They report very limited information about the indicators. They mention that in forest management, the companies report on the area of certified forest. In fibre procurement, the analysed forest industry companies used the following indicators: amount of certified wood delivered, total amount of wood supplied, total amount of wood consumption and the use of recycled fibre. Toppinen and Korhonen-Kurki (2013) studied three global forest industry companies. Their main aim was to study the community impact of the companies. They listed the number of GRI indicators these companies report, and concluded that environmental indicators are the most commonly reported indicators. From the community impact perspective, they analysed the GRI reporting of indicator SO1. They found that the reporting of SO1 is narrative and not quantitative in the case companies. 
Last, the researches of Li et al. (2011), Toppinen et al. (2011), and Vidal and Kozak (2008a, 2008b) do not reflect indicator reporting at all. Li et al. (2011) and Toppinen et al. (2011) studied the sustainability reporting of top 66 global forest industry companies. They used the GRI framework in their analysis. Li et al.’s (2011) aim was to identify factors affecting the reporting, so they did not provide results on indicator reporting. Toppinen et al. (2011) investigated the case companies’ reporting styles (defensive, proactive or stuck-in-the-middle). In their first article, Vidal and Kozak (2008a) analysed the common aspects of the sustainability reporting of top 51 global forest industry companies and, in the second (2008b), the common aspects of top 20 companies.
2.3 Previous longitudinal analysis of corporate reporting
A content analysis of corporate research typically analyses one or a few years’ reports. However, some studies have analysed longer reporting periods (see Table 4). Many of those have focused on analysing social reporting as it has a longer tradition than environmental or sustainability reporting. Here, the previous longitudinal environmental reporting analyses are reviewed in order to see what kinds of trends have previously been identified. 
Table 4 Summary of the previous longitudinal content analysis research
Five longitudinal analyses of environmental reporting were found. In Dragomir’s (2012) and Koskela and Vehmas’s (2012) research, the aim was not to identify trends. Dragomir (2012) researched greenhouse gas (GHS) emission reporting from over 10 to 14 years (the analysing period varied between companies), and Koskela and Vehmas (2012) analysed the eco-efficiency reporting over a ten-year period. The conclusion of these two studies is that both GHG emission and eco-efficiency reporting have varied over the years. Then, Buhr (1998), Laine (2009) and Joensuu et al. (2015) identified trends in their analysis.
Buhr (1998) studied the changes in environmental performance reporting (i.e. SO2 emission reporting) from over 28 years. She categorised the reporting to several classes, the dominant classes being political, technological and economic. Technological discussion dominated in the beginning (1964–68), in the middle (1980–84), and in the end (1989–91) of the analysing period. Political discussion began in 1976 and it dominated the discussion toward the end (1985–88). Economic discussion was dominant in the early parts of the analysing period (1969–79). 
Laine (2009) analysed 34 years of environmental reporting. He found five changing trends in this time period. First (1972–78), the company was open about its environmental impacts by calling them ‘problems’. Then (1979–85), the reporting style changed and the ‘problems’ disappeared: the company emphasised its actions in protecting the environment, e.g. the amount of environmental investments. Later (1986–93), the reporting style was more defensive, focusing on the fact that their industry – the chemical industry – was a vital part of the economy. Then again (1993–99), the company highlighted positive aspects in environmental management, i.e. their excellence and their activities, focusing on compliance. Finally (2000–05), it linked the environmental issues with the social issues in the company’s image building, focusing less on detail and laying more emphasis on values and benevolence. 
Recently, Joensuu et al. (2015) studied the social proximity and environmental NGO (ENGO) relationships over ten years in sustainability reports. They found three trends: in the beginning (2003–06), the ENGOs were not seen as stakeholders and their social proximity was distant. Then in the middle (2007–09), the ENGOs’ role was defined in relation to sponsorship. Finally (2010–12), the stakeholders were seen as partners in cooperation. 

3 Material and methods 
3.1 Case study approach 
This research applies the case study approach to studying trends in indicator reporting. The case study approach is typically used when a researcher is interested in gaining a deep understanding of a phenomenon (Marby, 2008). Often, the aim in a case study is to generalise the results to a population (Eisenhardt, 1989) or as a theory (Yin, 2009). However, in this research, the aim is not to generalise the results, but to describe and understand the phenomena of trends of indicator reporting in the context of the three case companies. In other words, this research applies Stake’s (1995) view on conducting case study research. Welch et al. (2011) describe Stake’s approach as interpretive sensemaking where the idea is to describe the case thoroughly in order to understand it (also Stake, 1995). 
Although it has been common to study environmental or sustainability reporting of board samples of companies (Fifka, 2012), the case study approach has also been applied to content analysis studies: for example, Lozano and Huising (2011) studied the sustainability reporting of three companies, Onkila et al. (2014) studied the environmental reporting of three companies, Coupland (2006) studied five banking companies’ sustainability reporting, and Toppinen and Kurki-Korhonen (2013) studied the sustainability reporting of three forest industry companies. The three largest Finnish forest industry companies were selected for this study: Stora Enso, UPM-Kymmene and Metsä Board. The forest industry in general and these companies in particular offer an interesting research topic for two main reasons.
First, as a branch of heavy industry, the forest industry has many different environmental impacts. The previous literature on environmental reporting has found heavy industry to be an active reporter (Halme and Huse, 1997; Zeng et al., 2010). This is also true of the Finnish forest industry, as it was among the early environmental reporters, especially Metsä Board’s predecessor, which started environmental reporting in the early 1990s (Lovio and Kuisma, 2004). All of these companies have a long tradition of environmental reporting. Stora Enso has been publishing environmental reports since 1998, but its predecessor companies published environmental reports even before the fusion. In the case of UPM-Kymmene, the 1998 environmental report was the fourth environmental report published by the company. The Metsä Group published its first corporation-wide sustainability report in 2006, but the corporation’s companies have published separate environmental or sustainability reports for much longer. For instance, Metsä Board’s 1998 report was its seventh environmental report. 
Second, the three selected companies are significant players in the forest industry, both inside and outside Finland. They also constitute the majority of forest industry sites and production in Finland, covering over 90% of pulp production and over 80% of paper and board production in Finland (Finnish Forest Industries Federation, 2013b). Other companies operating in Finland are typically small and operate only one or a few mills. Due to their size, they do not publish environmental reports or have not published environmental reports for enough years to enable a longitudinal analysis. For that reason, they are excluded from this analysis. In Europe, Stora Enso was the largest forest industry company by sales in 2012, UPM-Kymmene was the second largest and Metsä Group the sixth (Finnish Forest Industries Federation, 2013a). On a global scale, Stora Enso and UPM-Kymmene were the fifth- and the sixth-largest companies, respectively. Metsä Group is not among the ten largest companies (Finnish Forest Industries Federation, 2013a).
All of the case companies are the result of mergers and are now multinational companies with their headquarters in Finland. Stora Enso was established in 1998 after the merger of Enso Oyj, a Finnish company, and Stora Kopparbergs Bergslags AB, a Swedish company. Today, Stora Enso operates in more than 35 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 45 countries. Metsä Board was established in 2012 when the Finnish company called M-real (previously Metsä-Serla) changed its name to Metsä Board. Metsä Board is part of a larger corporation called the Metsä Group. Metsä Board operates in three European countries and Metsä Group in about 30 countries. 
From the point of view of environmental management, there are only minor differences between these companies. Metsä Board has an ISO 14001 certification for all sites, whereas the ISO 14001 certification percentage in Stora Enso and UPM-Kymmene is about the same, around 90%. Stora Enso and Metsä Board do not disclose figures related to EMAS certifications. UPM-Kymmene, however, is actively promoting EMAS registration and is also currently registering the sites outside Europe accordingly. Regarding the Chain of Custody Certification (both FSC and PECF), Metsä Board has registered all of its sites, UPM-Kymmene about 90% and Stora Enso about 60% of the sites.
3.2 The analysed reports
The analysis presented in this article was based on 15 years of environmental reporting of the case companies. The 15-year period from 1998 to 2012 was selected in order to gain a better view of possible changes in reporting practices. There were two main reasons for beginning the analysis in the year 1998. First, this allowed reports labelled as ‘environmental reports’ to be included in the sample from each company, as an analysis of 10 years would have covered only CSR and annual reports from Stora Enso and UPM-Kymmene. Second, in 1998, Stora Enso began to publish environmental reports (the predecessor companies of Stora Enso published individual reports in 1997). For each year, the main environmental report was selected for analysis. This means that not every report published by the case companies during the time frame was selected for analysis; for example, annual reports were mostly excluded, even if they contained some environmental information. Also, websites about sustainability were excluded from the analysis because the material they offer is not suitable for historical analysis due to constant updates. Altogether, 45 reports were used for the analysis. A short description of the reports is provided below.
Stora Enso’s environmental reports from 1998 to 2012 are publicly available on the company’s English website (Stora Enso, 2013). From 1998 to 2002, they were presented as CERs, from 2003 to 2006 as sustainability reports, and in 2007 as an annual report. From 2008 onward, Stora Enso published sustainability reports again. 
Since 1999, UPM-Kymmene’s reports have been available in English on the company’s website (UPM-Kymmene, 2013). The 1998 report was ordered from the company and is published in Finnish. From 1998 to 2001, the main environmental report for UPM-Kymmene was published as a CER. From 2002 to 2006, they published a sustainability report. From 2007 onward, they included environmental issues in their annual report. 
Metsä Board’s (formerly ‘Metsä-Serla’ until April 2001 and ‘M-real’ until March 2012) environmental reports have been available in English on its corporate website (Metsä Board, 2013) from 2001 onward. The earlier reports (1998–2000) were ordered from the company and published in Finnish. From 1998 to 2003, Metsä Board published a CER. In 2004 and 2005, the company published a sustainability report. From 2006 onward, Metsä Board published annual reports that also included environmental issues. 
3.3 Content analysis
Content analysis method was applied in this research. According to Krippendorff (2004), content analysis is a process of making replicable and valid conclusions from the analysis of a given text, while the SAGE Encyclopedia (Julien, 2008) describes it as a ‘process of categorising qualitative textual data into clusters of similar entities, or conceptual categories, to identify consistent patterns and relationships between variables or themes.’ Content analysis can be applied in either a quantitative or qualitative fashion (Stacks, 2005). The current application of content analysis is qualitative. Qualitative approach was selected because the aim of this research was to understand and describe the phenomenon (trends of environmental indicator reporting) richly (Sandelowski, 2004) instead of making statistical generalisations regarding the phenomenon. In addition, as is typical of qualitative research, purposeful sampling (Sandelowski 2004) was also used here (as was explained in the above 3.1 Case study approach). 
In this research, the content analysis method was applied in the following manner. The focus of the analysis was on the environmental performance indicators used by the case companies in their reports. Environmental performance indicators are here understood as those environmental issues the companies give numeric or graphical information about in the reports. These indicators were sought from the tables and graphs. The body text was not analysed. The analysis was limited to tables and graphs mainly for the reason that they were considered an easy and fast source of information for the reader. As Beattie and Jones (2008) point out, they are eye-catching oases of colour and interest among text. They continue that graphs easily summarise information and are also easy to remember. The analysis covered the whole reports, not just those chapters that had the word ‘environment’ or ‘environmental’ in the title. The whole reports were analysed because the author noticed that environmental performance indicators were reported throughout the reports. 
The actual coding of the tables or graphs was performed in the following manner. The basic rule was that each line or bar in a graph and row in a table is a separate indicator. In addition, if two or more units of measurement were used in one row, each of them was coded as a separate indicator. The results were typically presented in the same row, first with a physical unit of measurement (e.g. Watthours) and then in percentages. The exception was that a table or a graph could be treated as a single indicator if it represented a whole. For example, a 100% stacked bar that lists the different fuels that have been used is coded as a single indicator. The same indicator was coded only once per report. A few reports had a summary in the beginning of the report, which included the same graphs and/or tables as the report. In other words, these summaries were not coded. 
The coding included several steps. First, each indicator was given a name that described the content of the indicator (e.g. forest ownership, wood procurement, quality assessment). Second, these indicators were grouped into themes (e.g. forest and land issues). Third, these themes were gathered as groups (e.g. background and inputs). In practice, the coding consisted of multiple rounds of reading the reports and coding the indicators. Every time the coding of a theme in a company was finished, the coding of that theme in the other two companies was checked in order to make sure that the coding between the companies was similar. 
4 Results
4.1 Overview of environmental performance reporting between 1998 and 2012
A short overview of the environmental performance reporting is provided in this chapter. In total, the indicators were mentioned 2,686 times in the 15 years of environmental reports by the case companies. These over 2,000 indicator mentions were divided into 20 different themes which were placed into five groups according to the phases of forest industry production. The five groups were background indicators (including themes such as forest and suppliers), inputs (e.g. energy and wood), corporate environmental management (costs and management), outputs (e.g. air emissions and waste) and environmental impacts (e.g. acidification and climate change). The groups, themes and examples of the indicators are presented in the Appendix (Table A.1). All of the companies reported all of the groups, but the reported themes varied. The variation between companies is discussed next.  
The environmental performance reporting differed somewhat between the companies. In total, Stora Enso reported 757 indicators in its 15 years of environmental reports. The number of indicators in the reports varied from 41 to 65 indicators. Stora Enso reported altogether 16 different themes with variations of 8 to 12 themes per report. In the case of UPM-Kymmene, the total number of reported indicators was 949. The number per report varied from 24 to 112. UPM-Kymmene reported 17 different themes, with a variation of 9 to 14 themes per report. Metsä Board reported 980 indicators in total. Their reporting varied from 20 to 100 indicators per report. Metsä Board reported 17 different themes, with a variation of 9 to 15 themes per report.
4.2 Trends in the reporting
Seven trends in the environmental performance reporting can be identified in these companies. The first trend is that the forest industry companies report many indicators (Figure 1). Typically, the companies report between 50 and 100 indicators per report. However, there have been variations and different trends in the companies. On the whole, the case companies had a peak of around 250 indicators between 2003 and 2005. This peak was followed by a drastic crash to about half the volume of indicators. Currently, there seems to be a new rise in the number of indicators reported in the industry. Stora Enso’s reporting is best described as ‘steady’, as they quite steadily reported about 50 indicators during the 15 years. The indicator reporting of UMP-Kymmene is best described as ‘fluctuating’, as the amount of indicators both increased and decreased several times during the time frame. Metsä Board’s indicator reporting seems to consist of three periods: First (1999–2005), the reporting is of a high level, with almost 100 indicators per report. Second (2006–08), the reporting decreased to about 20 indicators per report. Third (2009–12), the reporting rose again to approximately 50 indicators per report. 
[bookmark: _Ref410036614]Figure 1 The total number of indicators reported by the case companies and in total between 1998 and 2012
The second trend reveals that the mass of indicator reporting consists of the reporting of input (38% of all indicators) and output (47%) indicators. Within these groups, the majority of reporting comes from energy (22% of all indicators), air emissions (16%), and water emissions (17%). The reporting of these themes can certainly be called ‘established’ in these companies. 
The third trend highlights that there are multiple themes that are often reported (Table 5). Themes that companies report in 11 to 15 reports are called ‘most often reported’. If one narrows this definition down, the themes reported by each company in 14 to 15 reports are the following: energy, wood, air emissions, waste and water emissions. 
[bookmark: _Ref410036844]Table 5 The frequency of indicator reporting by each company and in total
The fourth trend shows that the number of indicators reported in each group is decreasing (see Figure 2). Regarding the background indicators, this trend is very obvious. In environmental impact and management indicators, the visible trend would be rather level with ups and downs. Similarly, the reporting of input and output indicators would seem to be recovering at the moment. The same decrease is also visible at the theme level (see Figure 3). Only in the cases of climate change (in environmental impact group) and water (in input group), there seems to be an increase in the reporting; in all the other 17 themes, the reporting trend is decreasing. 
The fifth trend is that there are only a few less often reported themes. Indicators that are reported in one to four reports are called ‘less often reported’. Land issues and management indicators are reported in less than five reports in the whole material. If one looks at the number of indicators, land issues, suppliers, amount of paper (as a raw material), and management equal less than 1% of the whole number of indicators. The themes that comprise the least often reported indicators vary among the case companies (see Table 5). 
The sixth trend is that reporting in the background and corporate environmental management group is typically fragmented. For example, Metsä Board reports on transportation in 1999, whereas in 2000 it does not; from 2001 to 2005 it reports on it again. Stora Enso’s reporting of transportation is similar: the company reports in 1999 and 2000, does not in 2001, and reports on it again from 2002 to 2004. There are eight themes that these companies do not report on during the whole analysis period: land issues, suppliers, transportation, paper, other raw materials, water, management and total emissions. 
The seventh trend emerges when looking at the theme level (see Figure 3). These trends are viewed next per indicator group. In output indicators, in the beginning of the time frame, the reporting consisted mainly of air and water emissions but lately, waste indicators have also been reported in significant numbers. Input indicators consist mainly of the energy indicators. In environmental impacts, climate change indicators have dominated lately and the role of acidification and eutrophication indicators has decreased. Regarding the background indicators, in the beginning of the analysing period, the reporting consisted mainly of forests and transportation while lately only forest indicators have been reported. Environmental management indicator reporting equals mainly to just environmental costs. 
Figure 2 The number of indicators reported in each group by each company and in total between 1998 and 2012
Figure 3 The number of indicators reported in each theme by indicator groups between 1998 and 2012
5 Discussion 
5.1 Summary of the results
The aim of this paper was to analyse the trends of environmental performance reporting in three Finnish forest industry companies. The reported indicators were classified into 20 themes (e.g. forest, energy, costs and air emissions), which were further categorised into five groups, according to the different phases of the forest industry production chain. The groups were background, inputs, corporate environmental management, outputs and environmental impacts.
The analysis revealed seven trends in environmental performance reporting in these companies. These trends can be further categorised into four larger themes. First, the companies report a massive number of environmental performance indicators, while the majority of the reporting consists of input and output indicators. Even more narrowly, the bulk of this reporting is comprised of energy, wood as raw material, air and water emissions, and waste. Second, the amount of environmental performance indicators is decreasing. Third, very few of the reported indicators address the early parts of forest industry supply chain, i.e., the so-called background indicators in this research, and the actions of corporate environmental management. Fourth, this research recognised climate change indicators as an emerging theme. These four themes are reviewed next. 
5.2 Review of the results
First, these companies used a lot of indicators during the 15 years of reporting. There were well over 2,000 indicator mentions, and the indicators were divided in 20 themes and five groups. Similar results have been found in previous research as well, although the sample of companies has been totally different. For example, Jones (2011) found that the 63 companies analysed used altogether 693 graphs. Roca and Searcy (2012), on the other hand, studied 94 companies which used 585 different indicators. The indicators most often used in this analysis were included in the input and output indicator groups. The themes that were most often reported were air emissions, energy, water emissions, waste and wood. These findings are in line with previous research. For example, Fonseca et al. (2011) and Székely and Knirsch (2005) found energy that indicators are frequently used. Then, Yongvanich and Guthrie (2005, 2007) and Fonseca et al. (2011) showed the high frequency of reporting on emissions, effluent and waste. In addition, emission reduction efforts (Vihervaara and Kamppinen, 2009) and their measurement (Koskela, 2011) are considered success factors within the Finnish forest industry. 
Second, this study shows that there seems to be a decreasing trend in the number of environmental performance indicators reported by the case companies. The previous research has not addressed trends, as typically indicator reporting has only been analysed within reports from just one or a few years. As regards longitudinal studies, Laine (2009) is the closest to the current research, and his findings are somewhat similar, although he did not focus on indicators. Laine noticed that, from 2000 onwards, the company he analysed reported fewer details on environmental performance. This may have related to the use of indicators. The decrease could be explained by environmental issues being lumped together with other sustainability issues or placed as a section inside the annual report. Hence, there is simply not much space for environmental issues anymore. Another reason for the decrease could be that the need for reporting might be shifting toward social responsibility. Indeed, while the environmental reputation of the Finnish forest industry is good in Finland, the current restructuring efforts (i.e. layoffs in the mills in Finland) have raised debate regarding the issue of social responsibility. The problem with this argument is that good environmental performance in Finland does not necessarily move to countries with lower environmental regulations automatically; there would still be a need for environmental reporting. 
Third, the themes and groups that are seldom reported and the indicators that are not reported by the case companies are of particular interest in the results. These companies are really focusing their environmental performance reporting on the actions occurring inside their sites. There are fewer indicators describing the actions of other parts of the supply chain. In addition, corporate environmental management actions were addressed by the fewest number of indicators. The low amount of reporting in the group of environmental impacts is especially interesting. Currently, the companies report three environmental impacts, namely, acidification, eutrophication and climate change, with the main focus being on climate change reporting. Surely, there are other environmental impact indicators that the forest industry companies could report. The same issue was raised by forest industry experts, who said the measurement of the industry’s environmental impacts should be improved (Koskela, 2011). For example, GRI lists biodiversity indicators as environmental performance indicators, but the case companies do not use them. Previous research has shown that biodiversity indicators are used by other industries (e.g. Mazzi et al., 2012; Roca and Searcy, 2012; Yongvanich and Guthrie, 2005). Again, this lack of reporting on environmental impacts is in line with Laine’s (2009) research. While the company he studied was open about the environmental problems caused in the 1970s, this approach was abandoned later on.   
Fourth, the emerging theme identified in this research offers few surprises. Climate change is evidently the most important environmental problem that companies are trying to address at the moment. This trend is visible in the content analysis of corporate reporting; companies’ reporting related to climate change has been analysed by, for example, Prado-Lorenzo et al. (2009), Dragomir (2012) and Amran et al. (2014). 
5.3 Limitations 
This research has a few limitations. First, in this study, the indicators were defined as quantitative. The author is well aware that indicators can yield qualitative results as well. The search of indicators was further narrowed into an analysis of tables and graphs. Surely, additional quantitative results of the environmental performance of these companies would have been found if the whole body text had been analysed. However, the analysis of only tables and graphs is supported by the fact that tables and graphs usually draw the attention of the readers, as pointed out by Beattie and Jones (2008). Therefore, the reader should receive a balanced view on the company’s environmental performance just by going through the tables and graphs. Second, the analysis was limited to only three companies from one industrial sector from one country. This approach was thought to be valid as the point here is not to generalise the results or to create a theory based on the results: the aim was to describe the reporting trends in these companies. 
6 Conclusions
This paper focused on environmental performance reporting by analysing trends within three case companies’ 15 years of reporting. This research article makes two contributions: first, the number of reported indicators is decreasing; second, the analysed companies’ reporting of environmental impacts seems inadequate. These contributions are both academic and practical, and they are next discussed in detail.
From the academic point of view, the current research highlights the fact that the emphasis on environmental performance reporting seems to be decreasing. As the previous content analyses mainly focus on one or a few reporting years, the decrease has not been recorded previously. As there are not many longitudinal analyses, especially regarding environmental reporting, this decrease highlights the need for further research. In the future, the question of whether this decrease is visible in other industries and other countries should be answered. Also, the reasons behind this decrease should be delved into. 
These contributions are also practical. Companies publishing environmental information should work to ensure that readers obtain a balanced view by looking at the reporting of environmental performance indicators. As the current focus seems to be on reporting only technical aspects that are under the control of the companies (the inputs needed for the production and the unwanted outputs caused), the future focus should also be on the supply chain perspective and on the actual environmental impacts caused by a company.  
This research raises questions for future research. First, as this research conducted only a somewhat basic classification of the reported indicators, future research should investigate the content of the reported indicators in more detail. Previous research on indicator reporting has mainly focused on GRI indicator reporting analysis. Still, companies report other indicators as well, and, more importantly, companies apply the GRI framework in various ways. Second, the analysis focused only on the reports. More information on reporting trends would be found by combining content analysis and interviews in the companies. Third, yet another possible area for future research, in relation to the indicators, would be to apply Jones’s (2011) framework of impression management, wherein he analysed the graphs according to good and bad news and favourable and unfavourable trends at the company. As this research was – to the best of my knowledge – the first attempt to describe trends in environmental indicator reporting, more trend analyses are welcomed from other industries and other countries.
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Appendix 1 
Table A.1 The groups, the themes, and examples of indicator set groups of reported environmental performance indicators
	Groups 
	Themes 
	Examples of indicator sets

	Background
	Forest
	Forest ownership
Wood procurement

	
	Land issues
	Land use

	
	Suppliers
	Supplier certificates
Supplier assessments

	
	Transportation
	Transport volume
Transported distance

	Inputs
	Energy
	Electricity consumption
Distribution of consumed fuels

	
	Fibre
	Amount of recovered paper
Amount of pulp

	
	Other raw materials
	Binders
Pigments

	
	Paper
	Amount of purchased paper and board

	
	Water
	Water consumption
Water source

	
	Wood
	Wood consumption
Wood certification

	Corporate environmental management
	Environmental costs
	Balance sheet
Costs

	
	Management
	Eco-labelled sales
Management systems

	Outputs
	Air emissions
	CO2
SO2

	
	Total emissions
	Absolute emission figures
Specific emission figures

	
	Waste
	Landfill waste
Hazardous waste

	
	Waste water
	Waste water volume
Cooling water discharge

	
	Water emissions
	COD
AOX

	Environmental impacts
	Acidification
	SO2 emissions
Acidification

	
	Climate change
	CO2 emissions
Climate change

	
	Eutrophication
	Eutrophication
Phosphorus





Table 1 Previous sustainability report analysis research on the use of indicators and the forest industry 
	Indicator focus
	Research focusing on indicator reporting
(Group 1)
	Indicators used as one analysing criteria and results provided
(Group 2)
	Indicators used as one analysing criteria but no results provided
(Group 3)

	Forest industry focus
	
	
	

	Research focusing on forest industry
	Mikkilä and Toppinen (2008)
	Koskela and Vehmas (2012)
Sinclair and Walton (2003)
Toppinen and Korhonen-Kurki (2013) 
	

	Forest industry analysed among other industries
	Roca and Searcy (2012)
	Cunningham and Gadenne (2003)
Erkko et al. (2005) 
Prado-Lorenzo et al. (2009)
Roth and Kåberger (2002)
Vuontisjärvi (2006)
	Lober et al. (1997) 
Noci (2000) 

	No forest industry companies analysed
	Azzone et al. (1996)Dragomir (2012)Gallego (2006)Hooper and Greenall (2005)Jones (2011)Lozano (2011)Mazzi et al. (2012)Murguía and Böhling (2013)Romolini et al. (2014)Székely and Knirsch (2005)
Veleva et al. (2003)
	Asif et al. (2013)
Chan and Mak (2005), also Mak and Chan (2006), Mak and Chan (2007), Mak et al. (2007)
Fonseca et al. (2011)
Kaenzig et al. (2011)
Koskela (2014)
Sawani et al. (2010)
Skouloudis and Evangelinos (2009), also Skouloudis et al. (2010)
Yongvanich and Guthrie (2005), also Yongvanich and Guthrie (2007)
	Hoffrén and Apajalahti (2009)
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Table 2 The frequency of indicator use according to previous literature
	Reference
	Target
	Analysed sectors (1)
	Most often reported
	In between
	Least often reported

	Azzone et al. (1996)
	Environmental reporting
	Chemical, services, automotive, electronics
	Prevention costs and investments
Physical data (PD)
· Air emissions
· Water emissions
· Energy
· Waste

OC: EMS costs
	Operating costs (OC)

PD: Water
PD: Dangerous substances
	Contingent liabilities

OC: Clean-up costs
OC: Environmental taxes
OC: Costs for recycling and waste disposal
PD: Soil emissions
PD: Noise

	Fonseca et al. (2011)
	Sustainability reporting
	Universities
	Energy
Water
Emissions, effluent, and waste
Transport
	Materials
Biodiversity


	Compliance
Environmental expenditure

	Gallego (2006)
	Sustainability reporting
	Energy and water; financial and insurance; transport and communication; industries of transformation; construction
	EN3 (energy)
EN2 (water)
EN8, 11 (emissions…)

	Materials
Energy
Water
Emissions, effluents and waste
Suppliers
Products and services
Compliance
Overall

All other GRI indicators
	Biodiversity
Transport

EN18 (energy)
EN20-21 (water)
EN 23, 29 (biodiversity)


	Hooper and Greenall (2005) 
	Environmental reporting
	Aviation
	-
	Air emissions
Energy 
Waste 
Waste water
Water
	-

	Jones (2011) 
	Sustainability reporting
	Beverages, tobacco, food produce; extractive; industrial; financial; retail; construction and real estate; telecom and media; utilities; other
	Air emissions
Energy consumption
Waste
Waste recycling
	Material usage
Waste water
Industry specific data
Travel data
	Transport data
Fuel efficiency
Environmental expenditure
Noise pollution
Environmental scoping
Environmental incidents
Contaminated land

	Kaenzig et al. (2011)
	Environmental reporting
	Automotive, banking, pharmaceutical, electronic hardware
	Energy consumption
Water consumption
Industrial waste
GHG emissions
Common waste

	VOC emissions
Discharge to water

	Environmental costs
NOX emissions
CO emissions
Particles
Ozone depletion chemical use
Business travel

	Lober et al. (1997)
	Environmental reporting
	Pollution control; utilies; forest and paper; pharmaceuticals; telephone; petroleum / refining; aerospace; scientific equipment;  chemicals; beverages; airlines; soap and cosmetics; electronics; mining / crude oil; computers; metal products; metals; industrial and farm equipment; motor vehicle and parts; food; others
	Total TRI releases
	Individual chemicals listed 
33/50 releases
Energy use 
Ozone-depleting chemicals
Data adjusted for production 
Reporting by plant or site 
International releases 
Global warming/CO2 
Performance compared to competitors
	Water use

	Lozano (2011)
	Sustainability reporting
	Universities
	Transport
Water
	Materials
Energy
Emissions, effluents, and waste
	Biodiversity
Suppliers
Products and services
Compliance
Overall

	Mazzi et al. (2012)
	Environmental reporting
	Municipalities
	Water
	Energy efficiency
Emissions
Biodiversity
	Material efficiency
Waste

	Mikkilä and Toppinen (2008)
	Sustainability reporting
	Forest industry
	Origin of wood
Forest certification
Use of recovered fibre
Air emissions
Climate change
Water emissions
Solid waste
Hazardous waste
Energy consumption
Energy efficiency
	Environmental costs
Sustainable forest management
	Chemical treatment
Transportation
Raw materials 
Green energy
Carbon sequestration
Noise
Suppliers
Awards

	Roca and Searcy (2012)
	Sustainability reporting
	Mining; oil and gas; electricity; banks; insurance, investments and other finance; forestry and paper; engineering, construction and chemical; steel; transport, communication and services; retail and food
	GHG emissions
Environmental spills and releases

EN3-4 (Energy)
EN8 (Water)
EN16, 22, 23 (Emissions…)
EN26 (Products…)
EN28 (Compliance)

	Energy use intensity
GHG emission intensity
Water consumption

EN1-2 (Materials)
EN5-7 (Energy)
EM9-10 (Water)
EN11-14 (Biodiversity)
EN17,19-21, 24 (Emissions…)
EN29 (Transport)
	Energy consumption
Water consumption intensity
Electricity use
Emissions of SO2
Solid waste recycled
CO2 emissions
Environmental incidents

EN15 (Biodiversity)
EN25 (Emissions…)
EN27 (Products…)
EN30 (Overall)

	Romolini et al. (2014)
	Sustainability reporting
	Utilities; industrial goods and services; travel and leisure; banks; automobile and parts, oil and gas; insurance; personal and household goods; construction and materials, technologies
	Raw materials
Energy
Direct and indirect emissions
Conformity
General
	Water
Products and services
Transport

	Biodiversity


	Sawani et al. (2010) 
	Sustainability reporting
	Consumer product manufacturing; properties; technology; industrial product manufacturing; construction; trading and services; plantation
	Materials
Energy
Water
Products and services
Compliance
	Emissions, effluent, and waste
Transport
	Biodiversity

	Skouloudis and Evangelinos (2009), also 
Skouloudis et al. (2010)
	Sustainability reporting
	Transportation; food and beverage; telecommunication; financial services; retail; oil and gas; construction and materials; basic resources
	Direct energy consumption
Water consumption
CO2 emissions
	-
	Total material consumption
Total energy consumption
The total amount of waste produced

	Székely and Knirsch (2005) 
	Sustainability reporting
	Financial; information and communication; energy; automobile and transportation; manufacturing; pharmaceutical
	Water
Climate change
Waste
Energy
	Emissions
Costs
Business travel
Employees
Material flows
Raw materials
Non-compliance
	Products
Management
Noise 
Transportation

	Veleva et al. (2003)
	Environmental reporting
	Pharmaceutical
	Material use and eco-efficiency
Emissions (to air, water, land, noise and odour)
Global warming and other environmental effects

	Compliance
Remediation
EHS expenditures and benchmarking
External recognition
Land use and biodiversity
Products and services
	Transport 
Supplier performance

	Yongvanich and Guthrie (2005), also Yongvanich and Guthrie (2007)
	Sustainability reporting
	Mining
	Emissions, effluent and waste
Compliance

	Materials
Energy
Water
Biodiversity
Products and services
	Suppliers
Transport
Overall



Note to Table
(1) Sectors are written as the authors have named them.
Table 3 Summary of the previous sustainability report analysis of the forest industry 
	Reference
	Indicator focus
	Forest industry focus

	Group 4: Content analysis of forest industry reports

	Koskela and Vehmas (2012) 
	P
	F

	Li et al. (2011)
	N
	F

	Mikkilä and Toppinen (2008) 
	F
	F

	Sinclair and Walton (2003)
	P
	F

	Toppinen et al. (2011)
	N
	F

	Toppinen and Korhonen-Kurki (2013)
	P
	F

	Vidal and Kozak (2008a)
	N
	F

	Vidal and Kozak (2008b)
	N
	F



Note to Table: 
F = The study focused fully on indicators or the forest industry.
P = The study partly focused on indicators, i.e. indicators were a part of the analysis framework and the results are presented.
N = The study does not deal with indicator analysis.


Table 4 Summary of the previous longitudinal content analysis research
	Reference
	Indicator focus
	Forest industry focus
	Topic

	Adams and Harte (1998)
	N
	N
	SOC

	Adams and McPhail (2004)
	N
	N
	SOC

	Buhr (1998)
	N
	N
	ENV

	Campbell et al. (2006)
	N
	N
	SOC

	Dragomir (2012)
	F
	N
	ENV

	Guthrie and Parker (1989)
	N
	N
	SOC

	Joensuu et al. (2015)
	N
	N
	ENV

	Koskela and  Vehmas (2012)
	P
	F
	ENV

	Laine (2009)
	P
	N
	ENV

	Tinker and Neimark (1987)
	N
	N
	SOC



Note to Table: 
F = The study focused fully on indicators or the forest industry.
P = The study partly focused on indicators, i.e. indicators were a part of the analysis framework and the results are presented. 
N = The study does not deal with indicator analysis or the forest industry.
SOC = social reporting.
ENV = environmental reporting.


Table 5 The frequency of indicator reporting by each company and in total
	Company
	Most often reported (in 11–15 reports)
	In between (in 6–10 reports)
	Least often reported (in 1–5 reports)

	Metsä Board
	Environmental impacts
Inputs
Management
Outputs

Acidification
Climate change
Eutrophication
Energy
Fibre
Raw materials
Wood
Costs
Air emissions
Waste
Water emissions
	Background

Transportation
Water
Total emissions
	Forests
Waste water


	Stora Enso
	Background
Inputs
Outputs

Air emissions
Energy
Fibre
Raw material
Waste
Water
Water emissions
Wood
	Environmental impacts

Climate change
Forests
Waste water

	Management

Costs
Land issues
Management
Suppliers
Transportation


	UPM-Kymmene
	Background
Environmental impacts
Inputs
Outputs 

Acidification
Air emissions
Energy
Fibre
Forests
Raw material 
Waste
Waste water
Water emissions
	Management

Paper
Transportation

	Climate change
Costs
Management
Suppliers
Water
Wood


	Total 
	Background
Inputs
Environmental impacts
Outputs
Management

Forests
Acidification
Climate change
Eutrophication
Energy
Fibre
Raw materials
Water
Wood
Costs
Air emissions
Waste
Waste water
Water emissions
	Suppliers
Transportation
Paper
Total emissions


	Land issues
Management




Note to Table:
Bolded text refers to the indicator groups.
Normal text refers to the indicator themes.

