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ABSTRACT 

Henna Tukia: Environmental sustainability performance in corporations – a study of 
packaging and chemical companies 
Master of Science Thesis 
Tampere University 
Master’s Degree Programme in Industrial Engineering and Management 
December 2025 
 

The purpose of this study is to find out how well the selected case companies are performing 
from the environmental sustainability perspective in relation to the other companies within the 
same industry and against a different industry. Also, the environmental targets are reviewed to 
learn how ambitiously the companies are planning to reduce their negative impacts on the 
environment. 

Five companies from the packaging industry and five companies from the chemical industry 
were selected for the study. All the companies had used GRI standards as a guideline in their 
sustainability reports. The available environmental metrics were gathered and combined into 
comparable graphs, and the environmental targets were listed. The targets were rated according 
to achievability and ambitiousness in relation to the reported indicators. Finally, the companies 
were ranked based on the consumed volumes and efficiencies reported. 

Within the same industry the companies perform and report more similarly. The credibility of 
the targets reported does not indicate the companies would perform better than the companies 
with less targets. 

 
Keywords: environmental performance, performance indicators, environmental targets, GRI 

standards 
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TIIVISTELMÄ 
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kemianteollisuudesta 
Diplomityö 
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Tämän työn tarkoituksena on tutkia, kuinka hyvin valitut case-yritykset toimivat 
ympäristötehokkuuden näkökulmasta verrattuna saman ja yhden eri toimialan yrityksiin. Myös 
ympäristötavoitteet käydään läpi oppiaksemme, kuinka kunnianhimoisesti yritykset pyrkivät 
vähentämään negatiivisia ympäristövaikutuksiaan.  

Viisi yritystä pakkausteollisuudesta ja viisi yritystä kemianteollisuudesta valittiin tutkimukseen. 
Kaikki yritykset noudattivat GRI-standardeja ympäristöraporteissaan. Julkaistut ympäristömittarit 
kerättiin ja yhdistettiin vertailukaavioihin, ja ympäristötavoitteet listattiin. Tavoitteet arvioitiin 
toteutumisen ja kunnianhimoisuuden kriteereillä julkaistuihin indikaattoreihin verraten. Viimeisenä 
yritykset pisteytettiin kulutettujen volyymien ja intensiteettien perusteella. 

Analyysin mukaan saman toimialan yritykset suoriutuvat ja raportoivat lukujaan 
samankaltaisemmin kuin eri toimialojen välillä. Tavoitteiden uskottavuus ei takaa, että yritykset 
suoriutuisivat paremmin kuin yritykset, joilla on vähemmän raportoituja tavoitteita. 
 

Avainsanat: ympäristösuorituskyky, suorituskykymittarit, ympäristötavoitteet, GRI standardit 
 
 
Tämän julkaisun alkuperäisyys on tarkastettu Turnitin OriginalityCheck –ohjelmalla. 
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1. INTRODUCTION 

1.1 Background 

It has been known for decades that the world is using more than one planet for the 

activities it is undertaking exceeding resource availability and planetary carrying 

capacities (Gray 2006). That is why it has become a public and a political interest to track 

these essential resources.  

On 1st of January 2017 DIRECTIVE 2014/95/EU came into effect demanding public-

interest entities to disclose non-financial information of environmental and social factors 

of human rights, corruption, and bribery. To reach the requirements, the entities need to 

exceed at least two of the following: to have a balance sheet value over 20 million, to 

have net worth over 40 million. In addition, the entities should have more than 500 

employees on average. Group companies do not need to disclose the information 

separately, but only on the group level. (European Parliament 2013, European 

Parliament 2014) 

According to Finnish Accounting Standard 1376/2016, the entity is allowed to use 

national, international or European Union’s frameworks. However, in the EU the 

legislation does not include instructions for content or form of non-financial information 

(Antonini & Larrinaga 2017). Thus, an independent standards organisation Global 

Reporting Initiative (GRI) has become the most used resource for sustainability reporting, 

and it is called the strictest guideline in the area (Antonini & Larrinaga 2017; according 

to Moneva et al. 2006). However, it is a voluntary and a flexible directive for all reporting 

entities. 

For this reason, sustainability information has been criticised for being company-based 

and selective, resulting in the fact that no reader could make any estimate of the 

organisation’s sustainability performance based on the information (Gray 2006). Since it 

is left for the reader to assess the completeness and transparency of the reports, this is 

even more challenging with text-based information requiring source critique from the 

reader.  

Indeed, Boiral (2013) found out by analysing 23 sustainability reports that companies 

neglected the negative impacts of their business activities, tried to present the company 

in a good light and used misleading images. In a case study, it was found that the case 

company included no negative information about its sustainable development activities 
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while in ENGOs disclosures the amount of negative information was 72.8% (Rodrigue et 

al. 2014). 

These linguistic strategies of using only positive or neutral language have also been 

found in sustainability reports of Finnish companies. Supposedly, these strategies are 

used to demonstrate organisational commitment to sustainable development, but also, 

to imply there is no need for changes. (Mäkelä & Laine 2011) This kind of greenwashing 

- symbolic information not backed by substantive actions - has a negative effect on 

companies’ financial performance, although substantive actions do not necessarily result 

in a more positive financial performance (Walker & Wan 2012).  

Greenwashing could be avoided by documenting actions of the companies and using 

comparable reporting and measuring methods (Hyrske et al. 2020, pp. 239-240). 

However, comparable reporting and measuring is not enough if companies will not 

monitor sustainable performance by motivating employees to sustainable actions with 

incentives, as was discovered by Crutzen et al. (2017). 

It should also be noted that most firms’ reward structures aim for short-term capital 

results which is not in line with long-term sustainability targets (Raghubir et al. 2010). 

Hence, it should be assured that sustainability development initiatives and indicators 

grasp long-term effects. 

1.2 Research objectives and research structure 

The purpose of the research is to study sustainability reports and environmental 

indicators published by ten organisations from two different industries. For comparison 

purposes, indicators and a sustainability reporting framework are used in this study to 

find out how different companies perform in environmental sustainability from the 

perspective of environmental management accounting and how this translates in 

sustainable reports.  

Figure 1 presents the research area in the management control framework. For the most 

part, the study concentrates on the environmental management accounting on the 

operational level. The operational level consists of four types of attributes. First, 

measuring is needed for collecting the data. Accounting systems and methods, such as 

material flow cost accounting and life cycle costing, are used for calculating the results. 

Instruments like indicators are needed for presenting and comparing results. Lastly, there 

are various tools for improving product design and reporting tools for communicating 

achievements to stakeholders. (Hörisch et al. 2015; Günther et al. 2016) 
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Figure 1: Management control framework (based on Guenther et al. 2016) 

 

The scope of the study overlaps a little with management control systems, since one of 

the research questions is to find out if the organisations are improving their 

environmental sustainability. The environmental management control systems are 

responsible for monitoring results and setting and achieving goals (Guenther et al. 2016). 

The main research question is how the companies perform in environmental 

sustainability. To reach that answer two sub research questions are needed for 

background information. The first sub question needed to consider is what sustainability 

indicators are being reported and what they entail. Secondly, targets are analysed to 

conclude if the companies are going to improve in a longer time period. 

Hence, the research questions are: 

1. What environmental indicators are selected for reporting? 

2. Have targets been set to improve environmental performance? 

a. Are the targets likely to be reached? 

b. Are the targets ambitious? 

3. How are the companies performing? 

 

The research starts with theoretical background about sustainability reporting. The 

principles of environmental accounting are introduced along with performance indicators 

to explain what to look for when reading sustainability reports. After that, GRI standards 
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are presented as an example framework to understand the details of reporting 

requirements.  

In the methodology section the research strategy and case companies are described. 

The collected data is visualised and presented in the findings section based on the GRI 

standard structure. Also, the compiled data is explained and analysed to answer the 

research questions. The reflection section summarises all the findings and the final 

conclusions. The last part concludes the research process, limitations of the study and 

suggestions for future research. 
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2. THEORETICAL BACKGROUND 

2.1 Corporate social responsibility 

Corporate Social Responsibility (CSR) is a management concept that includes social 

and environmental issues in decision-making to pursue sustainable global development. 

A sustainable organization is, by definition, financially secure, eliminates its negative 

environmental impacts and adheres to societal expectations. (United Nation Industrial 

Development Organization UNIDO, 2022). 

The last requirement stems from legitimacy theory developed already in 1975. According 

to the legitimacy theory an organisation is obliged to follow society’s norms and values 

and so it needs to legitimise itself to stakeholders by implementing CSR management 

systems such as CSR reports and CSR performance measures (Velte 2022). Indeed, 

sustainability reports allow assessing and quantifying results of CSR policies by 

quantifying benefits arising from sustainability (Naciti et al. 2021). Consequently, Wirba 

(2024) has gathered six best practices for CSR; a feasible, viable, and measurable goal, 

a lasting relationship with the community, retaining the community’s core values, 

assessing the impact of CSR, reporting the impact and creating community awareness.  

There is a need for a better comparability of CSR performance and CSR reports to tackle 

greenwashing and information overload issues. Hence, regulators are recommended to 

impose stricter regulations on corporate governance. (Velte 2022) Companies have 

addressed the reliability and credibility concerns by increasingly verifying sustainability 

reports by external accounting or consulting firms (Boiral et al. 2017). 

The current sustainability concepts and reporting tools are widely based on the 

framework of triple bottom line (TBL) invented by John Elkington in 1994. The idea was 

for the organisations to track economic, social, and environmental value added or 

destroyed and change how we perceive capitalism. Economic value in this context does 

not mean only financial value but also other benefits of a product or service, such as, 

efficiency, reliability, and durability. (Elkington 2018) 

Elkington (2018) criticises corporations for reducing his idea into an accounting tool and 

examining it as a trade-off model, therefore, creating a notion of weak sustainability. In 

the view of weak sustainability, compromises between these dimensions can be made, 

for example, economic growth can compensate for the impairment of diversity or loss of 

natural resources, whereas in strong sustainability this is not allowed (Gray 2010). 

Practically, weak sustainability allows increasing productivity usually at the expense of 
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natural resources by relying on technological progress (Dedeurwaerdere 2014, p. 15).  

Elkington (2018) himself doesn’t support this view and accuses corporate leaders of 

favouring financial performance over the two other dimensions. Strong sustainability 

notes there are critical thresholds which should not be exceeded for earth to be able to 

sustain life. Virtually, the depleting resources define how much can be produced at max. 

(Dedeurwaerdere 2014, pp. 15-16). 

Unfortunately, also researchers fall for emphasizing financial performance based on the 

numerous studies and debate over whether environmental information results in bigger 

profits (Trisnawati et al. 2022). Regardless of profits, CSR was formed to improve 

environmental and social issues that had previously been neglected. Indeed, the TBL 

should be used at least to improve two dimensions while not weakening the third one 

(Elkington 2018). The concept does not require higher economic value let alone financial 

profitability. 

2.1.1 Environmental accounting 
  

Environmental or sustainability accounting has evolved from management and financial 

accounting. Instead of financial interests, it uses the same tools to measure resource 

efficiency and level of sustainability (Laine et al. 2021, p. 24). It focuses on identifying 

and reporting the effects of environmental degradation and pollution. In addition to 

environmental impacts, it includes pollution-preventive expenditure (Rounaghi 2019). 

This is called environmental monetary information and grasps, for example, expenditure 

on cleaner production and monetary values of environmental assets (Burritt et al. 2002). 

Management and financial accounting are also referred as conventional accounting in 

the environmental accounting research. The main differences between environmental 

accounting and conventional accounting are the time span and the aspect of growth. 

Conventional monetary based accounting supposes no limits for resources or growth. It 

also reports present or past expenses without calculating possible savings occurring in 

the future (Schaltegger & Burrit 2017, p. 78). The conventional accounting method is 

influenced by gross domestic product (GDP) that is often used by economists and 

governments (Rounaghi 2019). Academics, however, have recalled shortcomings in the 

use of the GDP indicator as an indicator of welfare and progress (Dedeurwaerdere 2014, 

p. 61; according to Stiglitz et al. 2009). 

Moreover, conventional accounting does not take impacts outside the accounting entity 

into consideration but solely remains within the transactional boundaries of the entity 
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(Schaltegger & Burrit 2017, p. 77). Hence, environmental accounting has a wider scope 

by including also entities or operations without direct control. (Laine et al. 2021, p. 24)  

Figure 2 presents the environmental management framework. On the operational level 

lies Environmental management accounting (EMA). EMA creates monetary and physical 

information creating two different EMA systems; monetary EMA (MEMA) and physical 

EMA (PEMA) (Gunarathne & Lee 2015). MEMA relates to the various environmental 

costs (Swalih et al. 2024; Jasch, 2003). PEMA grasps volume and resource aspects of 

the business operations, such as the use and disposal of materials, energy and water. 

For this, various environmental performance measuring tools, such as energy 

accounting, material flow cost accounting, and water management accounting, have 

been developed. (Swalih et al. 2024) 

EMA should be linked to an environmental management control system (EMCS), which 

is defined as a complete set of systems, rules and practices set by management to direct 

employee behaviour. This includes cultural, planning, cybernetic and administrative 

controls as well as rewards and compensation. (Malmi & Brown 2008) EMCS steers the 

focus from “whether” it pays to be green towards “how” it pays to be green (Guenther et 

al. 2016). A commonly used control is a budget, since it holds employees accountable 

for specific (usually) financial measures (Malmi & Brown 2008).  

 
Figure 2: Environmental Management framework 
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EMCS is part of environmental management system (EMS) which includes also 

monitoring, summarizing and reporting environmental performance information as well 

as training of personnel (Henri & Journeault 2008; Melnyk et al. 2003). Interestingly, 

Pondeville et al. (2013) found out in their survey of Belgian manufacturing firms that 

companies perceiving more ecological environmental uncertainty are less likely to 

develop an EMS.  

EMS contains five requirements for implementing an environmental strategy: set 

environmental targets for facilities, certified facilities according to an environmental 

standard, environmental programs, financial resources for environmental programs and 

evaluation of environmental performance (Gunarathne & Lee 2015; Epstein & Roy 2007). 

As seen in Figure 2, environmental management accounting could represent any 

management accounting framework. EMCS and EMS are close to each other and the 

line between them is hard to perceive. It is clear, however, that environmental 

management accounting is needless without oversight from the executives.  

2.1.2 Performance management 
 

The principle of performance measurement and performance indicators were introduced 

by Kaplan and Norton (1996) in the form of a balanced scorecard framework. 

Performance measurement is a part of planning and monitoring organisational strategy 

through performance indicators. It reveals how far the current performance is from the 

desirable outcome. (Simota et al. 2018)  

Performance indicators are measurable values that show how an organisation performs 

against preset objectives (Laine et al. 2021, p. 74). The preset objectives, also called 

reference values, are essential to depict changes in the system, which differentiate 

indicators from variables (Waas et al. 2014). Key performance indicators, on the other 

hand, are few selected indicators that affect most of the company’s performance metrics 

(Eckerson 2011, pp. 198, 201). Indicators should not either be mixed with indexes that 

combine several different indicators (Waas et al. 2014). 

According to Kapland and Norton (1996), performance indicators can be financial or non-

financial and they can measure costs, quality and time. They should also fill the 

S.M.A.R.T. requirements meaning the indicators should be specific, measurable, 

attainable, relevant and timely. The idea of specificity comes from the phrase “what gets 

measured, gets management”. Measurability ensures the data is more objective, 
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although uncountable indicators exist too. Attainability refers to the view that indicators 

with accessible data should be prioritised, but they should still be relevant to encourage 

desired behaviour and to steer focus. Finally, indicators need to be updated frequently, 

so they can be used to improve results. (Niven 2014, pp. 229-233) 

When it comes to interpreting the indicators, performance indicators require also 

benchmarks, targets and ranges. Benchmarks or baselines are values to which 

performance indicators are compared. They can be past, budgeted, forecasted or 

external measures. Targets are defined by executives. They can be end targets or 

interim targets, which are measured in smaller intervals. Ranges signal how well the 

company is doing against the target. Examples of ranges are “above target”, “on target” 

and “below target”. The company defines the ranges, so performance within a certain 

per cent of target could be considered on target. (Eckerson 2011, p. 203). 

Moreover, absolute and relative values should be distinguished from each other. In 

relative terms the results may look good as the production volume increases, but in 

absolute terms the company consumes more resources (Laine et al. 2021, p. 74).  

Sustainability indicators have been categorised from different aspects. In financial 

accounting most indicators are lagging indicators meaning they depict past performance. 

Leading indicators are also important in supporting strategic decision making by 

measuring how today’s practices affect in the long term (Niven 2014, p. 233; Laine et al. 

2021, p. 69). The idea of leading indicators is to give time for adjustments to meet the 

goals for the period (Eckerson 2011, p. 199). 

This is a limitation from the stakeholders’ perspective, since they mostly see lagging 

indicators in the sustainability reports. It is up to the reporting companies to decide 

whether they will try to improve absolute or relative consumption. Since the GRI 

framework does not control the use of leading indicators, there is no pressure for target 

setting or forecasting. 

Secondly, indicators can be used at different levels of the organisation. At the lowest 

level is a product. Product-specific information is needed for product development and 

to meet regulatory requirements and certifications. Process level indicators are useful for 

improving production efficiency. Production site level data is available through location-

based meters, such as water and electricity meters. At the top, organisation level 

indicators add all this data together and they are the ones we see on the sustainability 

reports. (Laine et al. 2021, p. 69)  

Lastly, Waas et al. (2014) identify top-down and bottom-up indicators. Top-down 

indicators are quantitative and developed by experts and transparent methodologies. 
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Bottom-up indicators, in turn, are qualitative and developed by stakeholders. (Waas et 

al. 2014) Clearly the indicators used in the GRI framework are top-down indicators since 

the formulas are predefined. This makes comparison of sustainability reports easier. 

However, the framework allows some flexibility for calculating the relative indicators, but 

under this definition they are regarded as top-down indicators. 

2.2 GRI 

The global reporting initiative (GRI) was founded in 1997 to create a global and a 

commonly understandable standard group. The first sustainability standards were 

launched in 2016. (GRI website). The environmental standards of GRI have their 

background in standards developed by The International Organization for 

Standardization (ISO) and United Nations (UN) (Sisasye 2021). ISO published its first 

environmental standards known as the ISO 14000 family in 1996 (ISO website). UN 

adopted these as a part of their own recommendations (Sisasye 2021). 

Therefore, formulating the standards has required input from multiple voluntary 

organisations over the years. Although the first standards were published almost thirty 

years ago, it has not directly led to companies implementing the standards in the 

sustainability reports. Consequently, Europe has demanded major public companies to 

report their non-financial information since 2017 (European Parliament 2014). There is 

still a long way to reach the legislation also outside Europe.  

The mission of the GRI initiative is to advance the practice of sustainable reporting to 

aim for a sustainable future. The goal is ambitious, but GRI standards are the most 

comprehensive in the world and are used by over 10 000 organisations. (GRI initiative 

2023) The GRI leans on the concept of the triple bottom line in the structure of the 

standards but recognizes possible causalities between ethical actions. Each economic, 

environmental, or social topic has its own standard and guidance. 

GRI also has its limitations. Although GRI supports sustainability reporting, Gray (2010) 

argues that actual sustainability between the planet and organisations is hard to depict, 

since the relationships are too complex. Moreover, since sustainability can be 

understood to be weak or strong, from the perspective of strong sustainability sustainable 

companies cannot exist. Therefore, Gray et al. (2014, pp. 57-59) suggest the report 

should also contain information of what has not been done in terms of sustainability. 

Regarding this, it could be argued the level of sustainability is left for the reader to 

conclude based also on the information that has not been said. Assessing this, however, 

requires specific knowledge about the standards and the environmental issues. 
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Furthermore, GRI standards have been criticised for focusing on past performance and 

for not directly requiring target setting (Laine et al. 2021, p. 186). By focusing on the past 

performance stakeholders only get to know the current state of the organisation, but not 

how the organisation will improve. Thus, target setting and monitoring should still be 

considered by the reporting organisations.  

2.2.1 GRI standard framework 
 

The GRI standard framework is illustrated in Figure 3. The reporting starts with universal 

standards that apply to all reporting entities who wish to follow the reporting framework. 

The universal standards include GRI 1; Foundation, GRI 2; General disclosures and GRI 

3; Material topics. GRI 1 introduces the standard structure, general guidelines, and key 

concepts. (GRI 1 2021) After getting familiar with the first standard, the reporting entities 

must present company details about reporting practices, policies and business activities 

according to GRI 2 (2021).   

 

 

Figure 3: The GRI standard framework. 

 

In GRI 3, together with sector standards, the company determines its material topics 

across its activities and business relationships, which it will report. The sector standards 

are different for each business sector, and the company is supposed to follow the 

standard of its own sector. The sector standard is advisable, but the company is 

supposed to go through the suggested material topics in it and determine if they apply to 

the company. (GRI 3 2021) In GRI 3 (2021), the identified positive and negative impacts 
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are grouped into material topics, which are then prioritised based on a risk analysis. The 

company decides a threshold that defines which impacts and topics will be officially 

reported. Although the reporting organisation is free to set any threshold, it must 

document the threshold and the process of identifying the material topics.  

Based on the chosen material topics, the corresponding topic standards should be 

complied with. The official topic standards and identified material topics are not 

necessarily grouped alike. All disclosures in a topic standard do not need to be reported 

if they are not included in the material topics. On the other hand, if there is no topic 

standard for a material topic the organisation needs to develop its own disclosures for 

reporting. (GRI 1 2021) 

Overall, the company should document the decisions for material topics, and these 

material topics should be checked once a year. Also, actions taken, their effectiveness 

and goals with a baseline and a timeline should be reported. (GRI 3 2021)  

2.2.2 GRI topic standards 
 

The environmental topic standards presented in Figure 2 are listed and summarised in 

Table 1. The table includes only mandatory requirements of the environmental standards 

and emphasises the quantitative measures required. Regarding qualitative information, 

all standards require documenting and explaining how the data has been collected and 

what other possible standards, assumptions and calculations have been used. 

GRI 301: The material types to be reported in this category are raw materials, process 

materials, semi-manufactures goods and packaging materials in their original state 

excluding double counting of the same materials. Here, reclaimed – but not rejected or 

recalled – products refer to reused or recycled products at the end of their lifecycle. (GRI 

301 2016) 

Regarding energy reporting, consumed amounts and an energy-intensity ratio are 

required including fuel, electricity, heating, cooling and steam used. Renewable fuels 

here mean biofuels bought for direct use and biomass generated within the organisation. 

The energy can be reported in joules, watt-hours or multiples, but the source for 

conversion factors needs to be disclosed. (GRI 302 2016) This complicates the 

comparability of different organisations since the units need to be converted into the 

same unit. 

The energy-intensity ratio is a relative measure for energy efficiency, but the denominator 

is organisation specific and thus may vary (GRI 302 2016). This gives an impression the 
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measure is more for the reporting organisation rather than for external stakeholders. 

Without a common denominator there is no context for the actual efficiency of the 

company. 

Moreover, the organisation can decide whether to include the energy consumed outside 

the organisation. Approved energy reductions, on the other hand, improve energy 

efficiency and should not include reductions from lower production volumes or 

outsourcing. The amounts can be estimated, but the methods used must be disclosed. 

Reductions in energy requirements address only improvements achieved during the 

reporting period. (GRI 302 2016) 

When reporting impacts on water, the volumes of freshwater and other water withdrawal 

and discharge must be categorised by the source type. Freshwater is defined to contain 

suspended solids 1000 milligrams per litre at most. The source types are surface water, 

groundwater, seawater, produced water and third-party water. Surface water refers to 

harvested rainwater and produced water to water made by the organisation itself. Third-

party water means municipal or other externally provided water. The third-party water 

needs to be further reported based on its original sources. (GRI 303 2018) 

The actual consumption is total withdrawal subtracted by the total discharge. This 

information needs to be reported separately for all areas and water-stress areas, since 

in water-stress areas, the availability, quality or accessibility of water is at risk. Due to 

this risk, significant changes in water storages should also be carefully followed. (GRI 

303 2018) 

Information about biodiversity concern the sites next to or in protected areas. The 

information includes the size, the location, the type of operation in the site, the type of 

ecosystem and the protection status. Possible impacts, both positive and negative, must 

be acknowledged and described. Lastly, if species listed in IUCN Red List or national 

conservation list are affected the numbers of those species must be disclosed by the risk 

groups; critically endangered, endangered, vulnerable, near threatened and least 

concerned. (GRI 304 2016) The standard does not require any countermeasures to 

reduce negative impacts or improve on positive impacts but sets an approach to 

recognise consequences from organisation’s operations. 
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Table 1: Environmental topic standards 

Standard Topic disclosures 

GRI 301: 
Materials 2016 

The volume or weight of renewable and non-renewable production and packaging 
materials of primary products 

Percentage of recycled input materials of primary products and services 

Percentage of reclaimed products and packaging materials by product category 

GRI 302: Energy 
2016 

Renewable and non-renewable fuel consumption and fuel types 

Totals of forms of energy consumed and sold within the organisation and energy 
consumed outside the organisation 

Energy-intensity ratio 

Reductions in energy consumption through conservation and efficiency 

Reductions in energy requirements of sold products and services 

GRI 303: Water 
and Effluents 

2018 

Freshwater and other water withdrawal in total and in water stress areas 
categorised by sources 

Water discharged as surface water, groundwater, seawater and third-party water  

Freshwater and other water released in total and in water stress areas 

Total water and water-stress-area consumption; change in water storage 

GRI 304: 
Biodiversity 2016 

Information of operational sites near protected or high-biodiversity-value areas 

Significant direct and indirect impacts on biodiversity 

Size and location of all habitat areas protected or restored 

The number of species in the IUCN Red List and national conservation list 
affected by the organisation 

GRI 305: 
Emissions 2016 

Scope 1, 2 and 3 emissions 

Intensity and reductions of GHG emissions  

Production, imports, and exports of ODS, and significant air emissions 

GRI 306: Waste 
2020 

The waste recovered and disposed by waste composition 

The undisposed hazardous and non-hazardous waste on and off site and grouped 
into; preparation for reuse, recycling, other recovery operations 

The disposed hazardous and non-hazardous waste on and off site and grouped 
into; incineration with energy recovery, incineration without energy recovery, 
landfilling, other disposal operations 

GRI 308: Supplier 
environmental 

assessment 2016 

Percentage of new suppliers screened using environmental criteria 

Number of suppliers assessed for environmental impacts and number of suppliers 
having significant negative environmental impacts 

Percentage of suppliers with negative impacts and agreed improvements vs 
terminated suppliers 
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GRI 305 relies on carbon accounting for calculating emissions. The Greenhouse Gas 

(GHG) Protocol introduced scopes first for calculating carbon emissions in 2013. The 

scopes consist of three categories: Scope 1 includes direct emissions caused by 

organisation’s ownership or control. Scope 2 includes only emissions from indirect 

electricity provided to the organisation. (Laine et al. 2021, pp. 174-175) Scope 3 

comprises all other indirect emissions in the supply chain, which represents more than 

75 per cent of all carbon emissions in two-thirds of economic sectors (Matthews et al. 

2008). Below, Figure 4 shows the categories of Scope 3 emissions. 

 

Figure 4: Scope 3 emissions 

 

Scope 3 is the most crucial area of interest, but the emissions are more complicated to 

estimate, since it requires input of suppliers’ data (Schmidt et al. 2022). Carbon 

emissions are often calculated indirectly using data sources produced by governments 

or industries, because measuring carbon emissions directly would be too costly or simply 

not possible (Laine et al. 2021, p. 181). Here, it should be noticed, that organisations can 

shift emissions from Scope 1 to Scope 3 by outsourcing production to highlight the 

efficiency of its direct emissions (Antonini & Larrinaga 2017).  

When reporting the emission amounts, all gases included in the calculation must be 

specified. Biogenic emissions, i.e. emissions from combustion or biodegradation of 

biomass, are reported separately without including them to Scope 1 or Scope 3 

emissions. For Scope 2 emissions, a location-based and a market-based value should 

be reported. In the location-based method, an average emission intensity ratio based on 

the utilised grit is used in the calculation, whereas the market-based method uses 

contract data for the type of electricity bought. (GRI 305 2015) 
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Also, the emission intensity ratio is required. However, the organisation can choose 

which scopes, gases and denominator it includes in the measure. (GRI 305 2015) This 

does not seem to give an actual view of the emission efficiency, and it is left for the reader 

to define the reliability of the figure. This makes inter-organisational comparison 

challenging. Here, reduced emissions mean reductions linked to the efficiency increase, 

not reductions from lower volumes or outsourcing (GRI 305 2015).  

Ozone-depleting substances (ODS) should be reported based on their relative ozone 

depletion potential, i.e., CFC-11 equivalent. Significant air emissions refer to air 

emissions that are regulated under international and national regulations and, hence, are 

mentioned on environmental permits granted for an organisation. The significant air 

emissions listed in the topic standard are nitrogen oxides (NOx), sulphur oxides (SOx), 

persistent organic pollutants (POP), volatile organic compounds (VOC), hazardous air 

pollutants (HAP) and particulate matter (PM). (GRI 305 2015) 

Waste generated in the organisation must be reported separately. First, for the waste 

diverted from disposal and for the waste disposed of. Secondly, for the hazardous waste 

and for the non-hazardous waste and, lastly, for onsite and for offsite waste. The 

undisposed waste should be divided into three subgroups: preparation for reuse, 

recycling and other recovery operations. The subcategories for the disposed waste are 

incineration with energy recovery, incineration without energy recovery, landfilling and 

other disposal operations. The amounts should be in metric tons. (GRI 306 2020) 

Finally, GRI 308 (2016) requires the share of new suppliers screened after environmental 

criteria, the number of assessed suppliers and the number of assessed suppliers with 

negative environmental impacts. Moreover, the suppliers with negative impacts should 

be grouped into suppliers with agreed improvements and into terminated suppliers. All 

major perceived impacts must be described in this topic. 
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3. METHODOLOGY 

3.1 Research strategy 

The aim of this research is to find out how seriously the selected case companies from 

two different industries set sustainability targets and to analyse if the companies have 

made improvements to meet the targets. Also, the overall performance is estimated in 

relation to the other case companies.  

The scope is narrowed to two industries and to ten case companies since the topic and 

the qualitative nature of this study require profound understanding of the findings. Only 

environmental sustainability is investigated excluding social and governmental metrics. 

Also, only the final reported key figures required by the official standards involving the 

whole organisation are considered, not project or site-specific performance figures.  

This research is conducted as a multiple-case study using publicly available secondary 

data. Case study is a more convenient method to study phenomena to a deeper extent 

than quantitative studies which use larger samples. 

A case study is a qualitative study that is mainly useful for explanatory studies meaning 

they offer concrete results (Cropley 2022, p. 141; based on Kromrey 2009, p. 507). This 

fits the research topic that tries to answer how well the companies meet their 

sustainability targets. Thus, the theoretical approach is inductive meaning there are no 

initial hypotheses, and the theory is formed based on the findings (Kananen 2008, p. 85). 

A multiple-case study combines information from more than one case. (Cropley 2022, 

pp.136-139) It is more meaningful to study multiple companies to detect how they 

perform with respect to rival companies and companies from different industries.  

Although the study is qualitative, it has features from quantitative research since the 

source data is quantified for the purpose of comparison. However, the number of cases 

is too small to meet the requirements of quantitative methods, because the cases cannot 

be generalised to represent the whole industry from the statistical point of view. 

(Kananen 2008, p. 29) 

The research method can be described as structured, focused comparison (SFC), in 

which several cases are compared using standardised variables and the same general 

questions. Only variables expected to be theoretically relevant are used. This increases 

the studies’ internal and external validity. (Badache et al. 2023) In this study, the 
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standardised variables are KPIs determined by the GRI framework, which are presented 

in Chapter 2.1.2. 

Annual reports and sustainability reports published by the case organisations which were 

available on their websites were used and analysed for the empirical part of the research. 

Although, as second-hand data, the reports are not specifically created for the purpose 

of this study, the source material is assumed to be reliable since they are prepared for 

shareholders and reviewed externally. Only BASF and Kiilto did not have external 

assurance for their sustainability reports. These documents are, however, still not 

complete since sustainability reporting is voluntary and companies can leave out 

unfavourable information.  

The chosen theoretical sample was driven by the research topic. Unlike random samples 

in quantitative research, theoretical samples are used in qualitative research and are 

purposefully selected to fit the research questions (Kananen 2008, p. 34; based on 

Mason 1996, p. 94). The case companies were chosen from two different industries to 

find possible differences in performance and content of the reports. The industries were 

picked based on personal interest, but they were meant to be as little similar as possible. 

Only companies who had published sustainability reports according to some reporting 

standards were selected.  

3.2 Case companies 

Ten case companies were selected for the empirical study – five from the packaging 

industry and five from the chemical industry. All case companies operate in Finland. By 

this time, the GRI sector standards have not been published for the industries of these 

chosen companies. Thus, each selected company has been following the core principles 

of GRI standards in sustainability reporting. 

The case companies from the packaging industry are Huhtamäki, Metsä Board, Stora 

Enso, Billerud and DS Smith. Huhtamäki, Metsä Board and Stora Enso are based in 

Finland, Billerud in Sweden, and DS Smith in Great Britain. All companies manufacture 

cardboard packages. Additionally, Stora Enso sells wood-based materials. Huhtamäki 

also makes plastic packaging for drinks and hygiene products.  

Billerud, DS Smith and Metsä Board have been following the GRI framework since 2013, 

Huhtamäki since 2012, and Stora Enso since 2004. In addition, DS Smith, Huhtamäki 

and Stora Enso inform using SASB Sustainability Accounting Standard for the 

Containers and Packaging Industry. Stora Enso also uses the industry standard for forest 
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management. Metsä Board is additionally following the SASB industry standard for pulp 

and paper products. 

The case companies from the chemical sector are BASF, Kemira Oyj, Kiilto Family 

Group, SNF Group and Yara International ASA. BASF is based in Germany, Kemira and 

Kiilto in Finland, SNF in France and Yara in Norway.  

BASF creates chemical products for industrial solutions, surface technologies, 

agriculture and cleaning. Kemira offers sustainable chemicals for water treatment and 

for pulp and paper, as well as for oil and gas manufacturing. SNF offers water-soluble 

polymers for the same areas as Kemira, but also for agriculture and textiles. Kiilto’s 

offering is directed to construction, industrial adhesives and hygiene products. Yara 

focuses on fertilisers and nitrogen-based energy sources. 

BASF published its first environment report as early as in 1988 and began to follow the 

GRI framework in 2003. Kemira began reporting environmental information in 1997 

based on the Responsible care guidelines written by the European Chemical Industry 

Council (CEFIC). In 2011 it switched to the GRI framework. Kiilto started reporting 

sustainability information and following the GRI standards in 2018, SNF since 2016 and 

Yara since 2007.   

For the 2023 reports, the case companies started to comply also with the upcoming 

Corporate Sustainability Reporting Directive (CSRD) that will be fully applied for the 2024 

results. Thus, possible impacts from CSRD are not taken into consideration in this study. 

3.3 Data collection 

In data gathering, published and available annual or sustainability reports from the case 

companies were checked and analysed. Only numerical data related to environmental 

resources was chosen for the study to easily compare the environmental performances. 

Hence, information about biodiversity and supplier assessment is not included. The most 

recent reports were used in cases where the figures had been revised from previous 

years. Some sustainability reports were published separately, and some were included 

in the annual reports, but this did not seem to affect the content. 

Finding and collecting the data took the most time, since the case companies did not 

provide a way for exporting the data to Excel and the figures had to be copied manually. 

DS Smith allowed this possibility, but only for selected key figures. In addition, some 

figures were not presented in visuals but only in the text. Due to different business 

models, understanding the content also took some time.  
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The data was combined into tables according to the topic standards presented in Table 

1 and then turned into visuals. Data before 2014 was not analysed for the packaging 

industry, since only a few case companies published these figures, which did not allow 

much comparison. Also, the data from the previous ten years should reveal trends and 

be enough to answer the research questions. For three case companies in the chemical 

industry, complete data prior to 2016 was not available for study purposes.  

In intensity figures, saleable production volumes are used as denominators, although the 

standard allows other reasonable measures. The case companies use mostly the same 

measure. SNF had chosen revenue to calculate the intensities, since its large product 

portfolio varied the performance levels (SNF 2023). Regardless of the variance in the 

product portfolio, using the volume data seems more feasible than revenue, since 

changing sales prices also add error to the intensity figures. BASF pleaded to its large 

product portfolio for not providing any intensity figures but still calculated energy 

intensities using volumes sold between the group companies (BASF Report 2023).  

This was not convenient for the inter organisational comparison in this study. Thus, the 

intensities had to be recalculated using the total production volumes. This problem could 

have been tackled if the companies had calculated the weighted average of the product 

group intensities. Presumably, the companies do not have such data at the product-

group level. However, as the requirements for sustainability reporting grow the pressure 

for accurate performance indicators increases. Moreover, the overall level of saleable 

production volumes is needed to comprehend the size of the organisation in respect to 

other operators. 

Although all case companies used the same GRI framework for reporting, there were 

differences in the depth and width of the data presented. The graphs in this study have 

been created accordingly, and they include those KPIs most case companies have 

reported. In case some companies presented more detailed breakdowns than others, 

those details have not been included in the graphs. This was the case especially in the 

waste category. However, presenting too detailed-level data is not needed for the 

purpose of this research and it makes the graphs overly complicated if not 

unpresentable.  
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4. FINDINGS 

4.1 Targets 

The environmental-based targets set by the case companies are presented in Table 2 

for the packaging companies and in Table 3 for the chemical companies. X implies there 

is no target in the resource area and ✓ that the target has been met before the target 

year but has not been renewed yet. These targets are not addressed further in the 

analysis part.  

Only specific and measurable targets were chosen for future analysis. Ambiguous and 

jargon-based targets are not included here. For example, three companies, Huhtamäki, 

DS Smith and BASF have named a target for having sustainable water management 

plans, which includes risk assessment but not clear outcomes.  

Regarding the targets for emissions, it should be noted that some companies aim at 

reducing absolute emissions and some relative emissions. The relative targets allow the 

increase of GHG emissions in absolute terms when the companies increase the 

production. It is mentioned in the tables whether the target is an absolute measure if it 

had been clearly stated in the company’s report.  

Eight out of ten companies have carbon neutrality objects, four companies in the 

packaging sector and four in the chemical sector. Out of these companies only DS Smith, 

Huhtamäki and Stora Enso include all scopes in the carbon neutrality goal. To achieve 

this, the companies try to instil science-based targets also in the supplier companies. If 

they succeed the suppliers still must meet the targets, and monitoring that will be harder 

without ownership. 

BASF has excluded Scope 3, apart from 3.1 from its carbon neutrality goal. Here, 3.1 

refers to emissions from raw materials excluding battery materials. (BASF Report 2023) 

The rest have excluded the whole Scope 3 from their carbon neutrality goals.  

It could be argued the companies do not believe in achieving carbon neutrality although 

the principle has got more attention in the media. Recalling that the Scope 3 accounts 

for over 70 per cent of the GHG emissions, most of these companies could not call 

themselves carbon neutral even if they met their own targets.  

The timeframes for achieving carbon neutrality also differ between the companies. 

Virtually, the smaller companies believe to achieve it sooner by 2028 and 2030. The 
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biggest groups BASF and SNF set the time frame to 2050 with the least ambitious target. 

This does not even include Scope 3 emissions. 

Contradictorily, Huhtamäki aims for carbon neutrality by the same year it aims to reduce 

its emissions up to 28 per cent, not 100. This could mean that Huhtamäki plans to 

compensate for most of its emissions, which basically means outsourcing the problem 

to someone else.  

The targets for saving energy seem modest in all companies. None of the companies 

mention discontinuing the use of fossil fuels, and the target improvements are 20 per 

cent at the most. Yet, all companies have targets to reduce emissions, and the energy 

use is linked to that.  

Billerud has set an energy efficiency target of 7.8 MWh/ton for North America. 

Interestingly, a year before the target had been 7.4. The company may have deteriorated 

the target based on the outcome of 8.0 in 2023. The target for Europe, 5.0, has been 

renewed from the previous years’ target 5.1 despite not meeting the old target. (Billerud 

Annual and Sustainability Report 2023) 

The water-based targets divide the case companies into companies striving for savings 

in water use and companies striving for water management systems. Water 

management systems are required before sites can track the water consumption and set 

targets for improvements. This indicates that water as a resource is not seen as an issue 

in many companies. For example, BASF plans to get water management only for sites 

at risk of water stress.  

 

Table 2: Targets of the packaging companies 

Compan
y 

CO 
neutr
ality 

Emissions Energy Water Materials Waste 

Billerud x 

2022 – 2030: 

-42% (abs.) in 
scope 1 and 2 
-25% (abs.) in 
scope 3  

Fossil fuel 
emissions 
448kg/ton in 
manufacturing 

by 2024 ✓ 

Energy 
consumpti
on 7.8 in 
North 
America & 
5.0 
MWh/ton 
in Europe 
by 2024  

2020–2030: 
 
-10% in water 
usage in 
European mills  

100% of 
packaging paper 

recyclable ✓ 
x 

DS  
Smith 

2050 

-46% (abs.) in 
all scopes from 
2019 by 2030 
Targets for all 
suppliers by 
2027. 

x 

Water 
management in 
all paper mills 
and packaging 
sites by 2025  

All packaging 
recyclable 
or reusable by 
2030 
 

Zero waste 
to landfill by 
2030 
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-10% in 
withdrawal 
intensity at mills 
at risk of water 
stress by 2030 

from 2019 ✓ 

Replacing 
plastic with fibre 
for customers 

Huhta-
mäki 

2030 

2019 – 2030: 

-27.5% (abs.) in 
Scope 1 and 2 

-13.5% (abs.) in 
Scope 3 
emissions from 
end-of-life 
treatment 

Targets for 70% 
of suppliers by 
2026. 

100% 
renewable 
electricity 
by 2030 

Sustainable 
water 
management 
at all production 

sites by 2023 ✓ 

By 2030: 

Products 100% 
recyclable, 
compostable or 
reusable 

>80% of 
materials 
renewable or 
recycled  
 
100% of fiber 
recycled or 
certified 

By 2030: 

90% of non-
hazardous 
waste 
recycled or 
composted 
 
Zero waste 
to landfill 

Metsä 
Board 

2030 
(Scop
e 1 & 

2) 

2018 – 2030: 

No Scope 1 and 
2 emissions 
 
+30% of carbon 
stored in wood 
products  

2018 – 
2030: 

+10% in 
energy 
efficiency 

2018 – 2030: 

-35% in process 
water intensity 

By 2030: 

100% fossil free 
raw materials 
and packaging 
materials 

>90% of wood 

fibre certified ✓ 

Zero 
process 
waste to 
landfill by 
2030 

Stora 
Enso 

2040 

2019 – 2030: 

-50% in 
production units’ 
abs. Scope 1 
and 2 emissions 

-50% in abs. 
Scope 3 
emissions 

-1.1% in 
annual 
energy 
intensity 
until 2030 

-17% in process 
water discharge 
intensity by 
2030 from 2019  
 
Decreasing 
trend in 
withdrawal 
intensity by 
2030 from 2016   

Products 100% 
recyclable by 
2030 

Process 
residuals 
utilisation 

rate 98% ✓ 

 

For materials, the targets are measurable and ambitious in the packaging companies. 

These companies also do well in this area, since it is their main business idea. The 

chemical companies, on the other hand, have very ambiguous targets. Only Kiilto has 

clear targets like the packaging companies.  

Billerud does not have any targets for materials, since its products are already fully 

recyclable, and the used fibre is fully certified in Europe. However, Billerud has expanded 

its operations to North America in 2022, so this may suggest new requirements. (Billerud 

Annual and Sustainability Report 2023)  

Thus, SNF is the only company with no material-based targets. Neither does it have any 

public performance data in this area despite briefly discussing the topic in its 

sustainability report. 

 



24 
 

Table 3: Targets of the chemical companies 

Case 
compa

ny 

CO2 
neutra

lity 
Emissions Energy Water Materials Waste 

BASF 

2050 
(Scop
e 1, 2 
and 
3.1) 

By 2030: 
 
-25% in abs. 
Scope 1 and 2 
emissions from 
2018 
-15% in abs. 
Scope 3.1 from 
2022 

>60% of 
energy from 
renewable 
sources 
by 2030. 

Saving and 
recycling 
water 

  
Reduce 
water by 
50% at 
Verbund 
site by 
2030 from 
2022 

250 000 metric tons 
of recycled raw 

materials annually 
from 2025 onward. 

x 

Kemir
a 

2045 
(Scop
e 1 & 

2) 

-50% in abs. 
Scope 1 and 2 
emissions by 2030 
from 2018 

+5% in 
energy 

intensity 
between 

2023–2025 
at two sites 

 

x 
Renewable 
solutions revenue to 
500 M€ by 2030 

Disposed 
production 
waste 
intensity -
15% by 
2030 from 
2019 

Kiilto 

2028 
(Scop
e 1 & 

2) 

100% carbon 
neutral Scopes 1 & 
2 by 2028 

-21% in Scope 3 
emissions by 2031 
from 2021 
 
-15% in raw 
material emissions 
by 2028 from 2021 

2021–2028: 
 
-10% in 
purchased 
energy 
intensity  
 
-20% in 
fossil energy 
of delivery 
logistics  

2021–
2028: 
 
-20% in 
water 
intensity 

2018–2025: 

Recycled and 
renewable raw 
materials doubled. 

70% of packaging 
reused, renewable 
or recycled 
 
Decrease in 
packaging material 
intensity annually. 

2018 – 
2025: 

 
-50% of 
waste 
generated.  

SNF 

2050 
(Scop
e 1 & 

2) 

2016–2030: 

-30% in abs. 
Scope 1 & 2 

emissions ✓  

-15% in abs. 
Scope 3 emissions 

Increase the 
share of low-
carbon 
energy 

Water 
intensity -
20% by 
2030 from 

2016 ✓ 

  
x 
 

x 

Yara x 

GHG emissions 
intensity 2.7 by 
2025  
 
-30% in scope 1 
and 2 by 2030 from 
2019 

x x 
+127 Mha of 
digitised hectares 
by 2025 

x 

 

Yara aims at increasing digitised hectares by 127 Mha in two years, which means 

offering cropland management systems for customers to increase the farming efficiency 

(Yara Integrated Report 2023). Unfortunately, this does not bring any direct savings and 

Yara is not responsible for reporting its customers’ sustainability. 

A half of the companies do not have any waste-related targets, which makes the waste 

category with the least focus. The most common waste-related target in three companies 

is having no landfilled waste.  
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In summary, Yara is the least ambitious in its sustainability goals having targets only in 

GHG emissions and materials. The rest of the companies have rather similar targets with 

minor variations. In the next sections, it will be analysed how the companies have 

managed to adhere to their own targets. 

4.2 Materials 

By comparing material use between the two industries in Figures 5 and 6, we see the 

packaging industry uses renewable material significantly more than the chemical 

industry. This is mainly because wood is used as the source material in all companies. 

None of the companies have reached the 100 per cent, but that is because they all use 

non-renewable chemicals, such as inks, dyes and adhesives. 

Although not seen here, DS Smith’s renewability rate was the highest with 99.6 per cent 

in 2023. The remaining share consists of fibre-composite materials, which are required 

for hygiene regulations or to improve water resistance. (DS Smith Sustainability Report 

2024) Thus, fully recyclable products are not easy to achieve.  

Huhtamäki manufactures also plastic packaging, which cuts the renewability rate by 25 

per cent. Its recyclability rate has been quite stable in the past years, but the company 

mentions having been designing new recyclable materials since 2022 (Huhtamäki Oyj 

Annual Report 2023). Stora Enso uses plastics too, but the share is only 0.2 per cent 

(Stora Enso Annual Report 2023).   

 

 

Figure 5: Material consumption, ktonnes 
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For the chemical companies, information about the material use was scarce. BASF and 

SNF did not offer quantitative data about renewability. Likely, BASF has set the new 

material target to start from 2025, since it does not yet have complete data of its raw 

material use. Thus, estimating the reasonability of the target is not possible. Overall, the 

targets that have been set do not seem ambitious enough considering the current 

performance levels below. 

 

 

Figure 6: Material consumption, ktonnes 

 

Kemira’s renewability target is revenue based, which does not address the share of 

renewable materials and, thus, it is irrelevant in respect of sustainability.  

Kiilto, in turn, highlighted its relatively small improvements in reusability, but in fact most 

of its packaging is still plastic. Doubling the renewable raw materials would result to only 

a 10 per cent renewability rate. The latest renewability rate for packaging is 31 per cent. 

(Kiilto 2023). With these figures, Kiilto’s 10 per cent target for raw materials and 70 per 

cent target for packaging do not seem attainable. 

Yara’s renewability rate is zero, since the top materials used, natural gas, phosphate and 

potash, are all mined and finite (Yara 2023). Based on the target, it seems Yara is not 

able to replace the raw materials with renewable materials. Instead, it tries to decrease 

the consumption of its end products by improving customers’ productivity. However, the 

sustainability data of the customers is not available for the purpose of this study. 
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4.3 Energy 

The total energy consumptions and energy use in terms of renewability are presented in 

Figure 7. The grey bars imply there is no information about the share of renewable 

energy. The energy intensities in Figure 8 had to be calculated for all companies apart 

from Stora Enso.  

In Figure 7, it can be seen Stora Enso is the only company succeeding in decreasing 

energy consumption significantly. This is not only because of lower production volumes, 

since the energy intensity has improved since 2019. For the other companies the 

decrease in energy is explained by lower volumes. This can be confirmed from Figure 8. 

For a big company Stora Enso used renewable energy only 50 per cent of total usage 

while Billerud and Metsä Board reported usage of almost 90 per cent. However, Stora 

Enso has not set any targets for renewability. 

 

 

Figure 7: Energy consumption, GWh 

 

So far, Stora Enso has been able to meet the yearly 1.1 per cent improvement on 

average since 2019. According to Stora Enso (2023), the efficiency target was not met 

in 2023 because of market curtailments meaning, in this case, under supply of renewable 

energy. This makes renewable energy targets not only uncertain to achieve but uncertain 

to estimate.  

Billerud’s share of renewability and energy intensity have been declining in the past two 

years, since expanding to North America. It is difficult to estimate whether the energy 

consumption targets for 2024 are reachable, since Billerud has also appealed to market-

related curtailments (Billerud Annual and Sustainability Report 2023). However, at the 



28 
 

time of writing this, Billerud has not published the results in its newest sustainability report 

for 2024. It seems to have also excluded the target from the report altogether. (Billerud 

Annual and Sustainability Report 2024) This strongly indicates Billerud did not achieve 

those goals.  

Metsä Board, in turn, is targeting a 10 per cent improvement from 2018 in energy 

efficiency, but the trend fluctuates. In 2023, the efficiency declined due to lower 

production volumes (Metsä Board Annual review 2023). This implies Metsä Board is only 

able to improve the intensity with increasing or stable production volumes. Hence, in 

absolute figures the company will not be able to cut down its energy consumption. 

 

 

Figure 8: Energy intensity, MWh/tonne of production 

 

Huhtamäki has been utilising renewable energy the least but went past DS Smith in 

2023. Huhtamäki is pursuing fully renewable electricity, and it has made significant 

progress in the past four years. In absolute figures it consumes the least amount of 

energy, and its energy intensity is the second best after DS Smith. However, electricity 

accounts only 52 per cent for the energy consumption (Huhtamäki Annual Report 2023). 

Even if Huhtamäki hit its target the total renewability rate would be only around 50 per 

cent. DS Smith could also improve the share of renewability, although it has not been 

mentioned as a target. 

In the chemical sector, in Figure 9, the share of renewable energy is a lot lower overall. 

Yara, which focuses on fertilisers, reported no usage of renewable energy, although it 

has the highest energy consumption. BASF has the highest use of renewable energy – 

37 per cent – with the second highest energy consumption. The share has been stable, 
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but BASF is reaching for an increase of over 20 percentages. SNF’s slow increase in the 

share of renewability explains why it has not specified any target figure for improvement. 

Kiilto has an increasing trend in its renewable energy use. Hence, the 20 per cent 

improvement seems reachable. 

 

 

Figure 9: Energy consumption, GWh 

 

Figure 10 reveals how the chemical companies are truly performing. Apart from Yara, 

the energy intensities are much lower in the chemical companies than in the packaging 

companies.  

Yara has not made any improvement and is not even planning to do so. Here Yara stands 

out, since it produces ammonia and ammonia-based products by using natural gas in 

the process as the main fuel (Yara Integrated Report 2023).  

 

 

Figure 10: Energy intensity, MWh/tonne of production 
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SNF and Kemira have improved their energy efficiency. SNF has made the most 

improvement even without having any target. If Kemira can sustain its current trend it will 

reach its five per cent energy efficiency improvement.  

BASF’s intensity trend looks stable in the same way as its renewability rate. That is why 

it seems unlikely that BASF could reach the over 60 per cent renewability rate.  

Kiilto’s intensity has weakened, but it is still performing the best of all the case 

companies. So far, it has not made any improvement regarding the 10 per cent efficiency 

increase. Kiilto has not addressed the declining intensity values, but lower volumes could 

be the reason as for the other case companies. 

4.4 Water 

The water consumptions of the packaging companies are presented in Figure 11. Here, 

the black bars imply there is no breakdown for the water sources available. Billerud’s 

water consumption is an estimation of five per cent of the water withdrawal, since in the 

sustainability report the company only mentioned a 2-5 per cent consumption rate 

(Billerud Annual and Sustainability Report 2023).  

Billerud, Metsä Board and Stora Enso use almost completely surface water. Billerud’s 

target of the 10 per cent reduction in Europe is new, so it has not been reached yet. The 

target seems necessary, since Billerud’s water intensity is the highest among the 

packaging companies. However, meeting the target would not have a noticeable impact 

on the intensity values. 

Metsä Board adjusted its figures in 2022 and removed the older data from its newer 

reports (Metsä Board Sustainability report 2023). Hence, the increase is due to changes 

in estimations.  

Stora Enso, in turn, has managed to decrease the water consumption by 30 per cent 

from 2019, which is not reflected on its water intensity trend. 
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Figure 11: Water consumption, million m3 

 

Huhtamäki is using surface water and municipal water about equal amounts. 12 per cent 

of Huhtamäki’s consumption comes from the use of groundwater. DS Smith’s 

groundwater consumption is 59 per cent. Neither company has set any target for 

groundwater reduction. 

Figure 12 presents the water intensities of the packaging companies. Huhtamäki and 

Billerud have managed to improve their water efficiency in the long term.  

Stora Enso has not made any progress to be closer to its targets of lower withdrawal and 

process water intensities. This is because lower production volumes do not allow less 

water intake at the same rate (Stora Enso Annual Report 2023). 

DS Smith’s water intensity has weakened in recent years, since lower production 

volumes are not directly linked to water used in the process (Sustainability report 2023). 
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Figure 12: Water consumption intensity, m3/tonne of production 

 

Figure 13 shows water use on the chemical sector side. Here some companies have 

reported also the discharged amounts, since most of the water withdrawn is used for 

cooling purposes (e.g. Yara Integrated Report 2023). Negative amounts show that more 

water has been released than has been taken out in the water category. 

Only BASF and Kemira are using groundwater. BASF is using the most amount both in 

relative and absolute terms.  

SNF has not shared their data about the water sources. The products produced seem to 

affect the type of water used, since some products require fresh water in the process 

(SNF Environmental, Social & Governance Report 2023). 

 

 
 

Figure 13: Water consumption, million m3 
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If we look at the intensities in Figure 14, we notice the trends are descending for three 

companies, but not for Kiilto and BASF. Kiilto has not explained the increase other than 

by informing that the water consumed changes between different products and 

processes (Kiilto sustainability report 2023). Nonetheless, the increase is so rapid it 

seems the company has turned its focus on more water-intensive products. Nonetheless, 

the trend suggests Kiilto will not reach its 20 per cent reduction target.  

BASF did not present any water intensity figures in the report and, hence, has not 

addressed the trend. The underlying data had to be gathered from the report to calculate 

the figures. Although BASF has not specified its target for water savings, the trend 

suggest no certain savings.  

 

 
Figure 14: Water consumption intensity, m3/tonne of saleable production 

 
 

Kemira does not have water-related targets either, but it is still performing the second 

best and making constant improvement. SNF has already met its 20 per cent reduction 

target over seven years in advance. Likely the target was not ambitious enough, but the 

company has not yet renewed it.  

Yara’s water intensity is calculated from the energy intensity, since it was not directly 

available. The denominator – ammonia produced – might not be a reliable measure, 

because of the fluctuation in the trend. However, the water consumption fluctuates in the 

same rate. Yara mentions examining how crop nutrition affects the water efficiency (Yara 

Integrated Report 2023), but so far it does not seem to know the answer to the efficiency 

levels. That explains why Yara has not set any targets for the water use yet.  
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4.5 Emissions 

4.5.1 GHG emissions 
 

The GHG emissions emitted by the companies are presented in Figures 15 and 17. Note 

that for 2018 and for the earlier years some Scope 3 data is missing, since it was not 

available. In the packaging industry, Scope 3 emissions accounted for 77 per cent for 

Billerud, 67 per cent for DS Smith, 84 per cent for Huhtamäki, 90 per cent for Metsä 

Board and 77 per cent for Stora Enso in 2023.  

The increase in Billerud’s emissions results from the new North American operations. 

That is why the company is aiming at 42 per cent and 25 per cent reductions in absolute 

GHG emissions. However, with this target Billerud will not reach the same level in Scope 

3 emissions as Europe operates on. This implies North America is not as far in the use 

of renewable energy as Europe.  

So far, DS Smith has saved 19 per cent in all scopes since 2019 of the 46 per cent target. 

With this rate the company would reach the target by 2030.  

Huhtamäki has already reduced its absolute Scope 1 and 2 emissions by 26 per cent 

when the target is 27.5 per cent by 2030. The reduction in Scope 3 is nine per cent when 

the target is 13.5 per cent by 2030. Clearly, reducing the direct emissions is a lot easier 

than reducing the Scope 3 emissions. 

Metsä Board has the biggest share of Scope 3 emissions. Hence, mitigating Scope 1 

and 2 emissions does not seem far-fetched nor impressive. On the positive, Metsä Board 

has reduced Scope 2 almost to zero, but on the negative, it does not have any reduction 

targets for its Scope 3 emissions. 

Of the 50 per cent reduction targets, Stora Enso has attributed to 41 per cent in Scopes 

1 and 2, and 34 per cent in Scope 3. Thus, the targets are likely to be met.  
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Figure 15: GHG emissions, ktonnes CO₂e 

 

The packaging companies do not have targets for relative emissions. Nonetheless, 

Figure 16 shows how the emission intensities have changed over time. Huhtamäki, Stora 

Enso and DS Smith have made slight improvement. However, when looking at Stora 

Enso’s performance before 2019 it is clear the company has not made any improvement 

in a longer period. Metsä Board has not really improved its GHG emission intensity either 

unlike Figure 15 might suggest. 

 

 
 

Figure 16: GHG emission intensity, metric tonnes CO₂e/sellable ton produced 
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Among the chemical companies in Figure 17, the emission amounts differ a lot more. 

BASF releases the most GHG emissions and the level has been quite the same in recent 

years. In 2023, the share of Scope 3 for BASF was 86 per cent, for Kemira 83 per cent, 

for Kiilto 99 per cent, for SNF 95 per cent and for Yara 73 per cent. 

In 2023, BASF reduced Scope 1 and 2 emissions by 23 per cent from 2018 which is 

close to the 25 per cent target. Scope 3 emissions have increased from 2022. This 

applies to Scope 3.1 emissions also (BASF Report 2023). In recent years, Scope 3 

emissions have stayed in the same level, so meeting the Scope 3 target does not seem 

likely in this light.  

Kemira has managed to decrease its Scope 1 and 2 emission amounts as targeted, but 

its Scope 3 emissions have increased in turn. In total the emitted greenhouse gases are 

visibly higher than five years ago. What is more, Kemira does not have a carbon 

neutrality goal or a target for Scope 3. 

 

 
    Figure 17: GHG emissions, ktonnes CO₂e  

 

Kiilto is not visible in the graph, since its total GHG emissions were only 51 000 tonnes 

in 2023. Its Scope 1 and 2 totalled to 4000 tonnes, which is close to the zero target. It 

has met its Scope 3 target in 2023, but it is only because of lower production volumes. 
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In terms of GHG emission intensity Kiilto has not been able to improve the relative use 

of GHG emissions, which Figure 18 confirms.  

SNF has already met its Scope 1 and 2 targets but has not renewed it. 2023 is the first 

year SNF has published its Scope 3 emissions, and thus, estimating the trend is not 

possible.  

So far, Yara has decreased the Scope 1 and 2 emissions by 12 per cent from 2019. With 

this rate Yara is on track to reach the 30 per cent goal in 2030. The total emissions have 

however risen and Yara does not have a target to reduce the Scope 3 emissions, which 

have grown more than what was achieved with the direct emissions.  

Figure 18 presents the GHG emission intensities for the chemical companies. The 

intensities are over a thousand times smaller than they are for the packaging companies.  

 

 
Figure 18: GHG emission intensity, metric tons CO₂e/sellable ton produced 

 

Yara is the only company with a target for the emission intensity. Yara stands out with 

its GHG-intensive production due to using only fossil fuels in the production. The 2.7 

efficiency target excludes all Scope 3 emissions except the 3.1 category i.e. purchased 

ammonia. Calculating the intensity including all scopes was not possible due to not 

having detailed enough data, but for comparison purposes the actual intensities are 

roughly twice as shown here. Since the efficiency has been 3.0 for so long, it seems 

unlikely Yara could reach its target in two years. 
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In comparison, BASF’s GHG intensity is only a quarter of Yara’s, although its total GHG 

emissions exceeds Yara’s GHG emissions. This is because over a third of BASF’s 

energy use is from renewable sources as was shown in Figure 8.  

Kemira’s emission intensity has weakened from earlier years, which is due to the higher 

Scope 3 emissions. SNF has already reached its 30 per cent improvement. However, 

Scope 3 emissions are not included in the emission intensities before 2023. These two 

companies could have targets also for Scope 3 emissions. 

4.5.2 Emissions to air 
 

A detailed breakdown of the GHG emissions to air are presented below. Only three 

packaging companies and three chemical companies had published comparable data 

about these emissions. The companies have not set targets for these emissions. That 

said, thresholds for air emissions allowed are mentioned in the environmental permits 

regulated by local regulations, so the trends are expected to stay stable at least.  

Figure 19 clearly shows that nitrogen oxides (NOx) are emitted the most in the packaging 

industry. All emissions have decreased relatively except for Billerud’s NOx emissions. 

Metsä Board has the lowest emitted air emissions among its peers.  

 
   Figure 19: Emissions to air, g/t 
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Figure 20 shows all the three chemical companies have lower air emissions than the 

packaging companies. Yara has the highest emitted air emissions in all emissions 

categories, but the trend is decreasing.  

 

Figure 20: Emissions to air, g/t 

 

Here, Kemira stands out since it is the only company with increasing particulate matter 

i.e. dust. Nonetheless, Kemira does not consider air emissions to be material topics and, 

thus, has not explained the figures any further (Kemira Sustainability Report 2023).  

4.5.3 Emissions to water 
 

A breakdown of the GHG emissions to water are presented in Figures 21 and 22. The 

same companies which reported the air emissions also reported their emissions to water. 

The companies have not set targets for these emissions. 

COD and TSS emissions are a hundred times higher than the rest of the water emissions 

for the packaging companies. Luckily, these emissions have decreased in the last ten 

years in all companies. Here, Billerud has the biggest emissions whereas Metsä Board, 

again, has the lowest emissions. 
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Figure 21: Emissions to water, g/t 

 

 

 
Figure 22: Emissions to water, g/t 
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Among the chemical companies, in Figure 22, the differences in water emissions are not 

as clear. The water emissions of the chemical companies are notably lower than the 

water emissions of the packaging companies and lower than the air emissions in all 

companies. Here also the trend is downward for the previous ten years. Kemira’s COD 

and TSS emissions and SNF’s TSS emissions are more volatile than the other water 

emissions. Kemira, however, has managed to get its emissions close to zero. 

4.6 Waste 

Waste treatment methods are presented in Figure 23 for the packaging companies. 

Here, the category of waste directed to disposal includes all disposal methods, landfilling 

and incineration without energy recovery. Only Huhtamäki had published adequate data 

of the share of incineration without energy recovery. Recycled waste and energy 

recovery – meaning incineration with energy recovery – are considered as waste diverted 

from disposal. 

Billerud and Metsä Board had only reported the amount of waste disposed to landfill, so 

the share of waste diverted from disposal was not deductible. Nonetheless, it ought to 

be noted that for Billerud the landfilled amount has increased significantly after the 

expansion to North America. Before that Billerud had been on the same level with Stora 

Enso. Interestingly, Billerud has not mentioned any targets to reduce the landfilled waste. 

Metsä Board, however, is close to its zero-waste-to-landfill target. 

 

 

Figure 23: Waste consumption, ktonnes 

 

When it comes to the recycling rates, Huhtamäki is leading with a 79 per cent recycling 

share. DS Smith is on the second place with 63 per cent. Still, DS Smith disposes the 

most amount of waste of all the packaging companies. This is because the other 
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comparable companies burn more waste for energy recovery than DS Smith. Both 

companies aim to zero waste but have not been able to make drastic changes in the last 

ten years. 

In total, Stora Enso is generating waste the most. However, it does not pursue any zero-

waste target. It only plans to sustain the current utilisation rate of 98 per cent. This is 

because the company sees getting to zero waste disposed is legally and commercially 

impossible (Stora Enso Annual Report 2023). 

Figure 24 presents the waste treatment methods of the chemical companies. Kiilto has 

not yet published the breakdown of its waste treatment methods. Only Kiilto and Kemira 

have targets for waste reduction. 

In the chemical sector the recycling rates are significantly lower, over a half of what is in 

the packaging industry. Also, the shares of disposed waste are over four times higher 

than the shares of the packaging companies on average. 

 

 

Figure 24: Waste consumption, ktonnes 

 

Regarding the size of BASF, it is evident that the waste generated is ten times more than 

the other case companies. However, the organisation is burning around 30 per cent of 

its waste without energy recovery unlike the other companies. That could be an area for 

improvement.  

Kemira is recovering the most of its waste, over 70 per cent, mainly because of the 

incineration with energy recovery. In terms of recycling, Kemira is performing the second 
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worst of all the case companies. So far, Kemira has achieved a 4.3 per cent reduction in 

its waste intensity in four years. With this rate, Kemira will not reach its target by 2030. 

Kiilto is on track to cut its generated waste by half. Again, the reason for this is a lower 

production volume (Kiilto Sustainability Report 2023). There is no guarantee Kiilto can 

maintain the lower waste amount with higher volumes. 

SNF has not provided any breakdown for the disposed waste. The total recovery rate is 

the lowest of all the case companies.  

Interestingly, Yara’s recycling rate has decreased over the years. The recycled amounts 

have fluctuated while landfilling and other disposal volumes have increased. Here, the 

other disposal category refers to storage onsite. This was not directly noticeable in the 

sustainability reports, since Yara has not visualised the comparison data for the period 

before 2019. Thus, the declining trend has not been explained either.  
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5. REFLECTION ON FINDINGS 

The research results for research questions 2.a and 2.b are summarised in Table 4. In 

the coding system, “0” means the target is not likely to be met or it is not ambitious in 

respect to the current performance. “0.5” means reaching the target is possible with 

changes, but it is not clear because of a stagnant trend or a short estimation period 

between the base and the current year. “1” implies the target is likely to be reached based 

on the available data or that the target is ambitious in respect to the other case 

companies in the industry and the company’s current performance. If the company had 

no target in a category for improving sustainability, marking “-“ has been used.  

The carbon neutrality goal is not considered ambitious if the company excluded Scope 

3 from its target. Reasoning behind the decisions for the other targets is presented in 

Section 4.  The rank is the average of the points. Here, “-“ is considered as 0. The higher 

the average the more sustainable the companies are considered based on the targets. 

 

Target 
status 

Carbon-
neutrality 

Materials Energy Water GHG Emissions Waste Rank 

Case 
company 

2.b 2.a 2.b 2.a 2.b 2.a 2.b 2.a 2.b 2.a 2.b 

 

Billerud - 1 1 0 0 0.5 0 0.5 0 - 0.27 

DS Smith 1 1 1  - 1 0 1 1 0 1 0.64 

Huhtamäki 1 0.5 1 1 0 1 0 1 0 1 1 0.68 

Metsä 
Board 

0 1 1 0.5 0 0 1 1 0 1 1 0.59 

Stora Enso 1 1 1 1 0 0 1 1 1 1 1 0.82 

BASF 1 0.5 0.5 1 1 0.5 0 
Scope 1,2: 1 
Scope 3: 0 

1 - 0.53 

Kemira 0 0.5 0.5 1 0 - 1 0 0 1 0.36 

Kiilto 0 0 0 0.5 0 0 1 0.5 1 1 0 0.36 

SNF 0 - 1 0 1 0 - - 0.18 

Yara - 0.5 0  - - 1 0 - 0.14 

 

Table 4: Target analysis 
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Finally, the research results for environmental performance are summarized in Table 5. 

The companies are ranked in each reporting category based on consumption volumes 

and intensities in 2023 if the data is available. The final ranking is the average of all the 

categories.  

Table 5: Environmental performance results 

 Material Energy Water GHG  Waste Rank 
  

 Vol.     Vol.    Int. Avg. Vol.    Int. Avg. Vol.    Int. Avg. Vol.      
          

Billerud 7 7 9 8 4 8 6 5 8 6.5 6 
6.7 

DS Smith 6 6 4 5 5 6 5.5 7 5 6 8 
6.1 

Huhtamäki 2 3 6 4.5 1 2 1.5 4 10 7 7 
4.4 

Metsä Board 4 5 7 6 2 5 3.3 2 4 3 4 
4.1 

Stora Enso 8 9 8 8.5 6 7 6.5 6 7 6.5 10 
7.9 

BASF - 8 2 5 9 1 5 9 3 6 9 
6.3 

Kemira 3 4 3 3.5 3  3 3 3 6 4.5 3 
3.4 

Kiilto 1 1 1 1 8 10 9 1 1 1 1 
2.6 

SNF - 2 5 3.5 - 4 4 - 2 2 2 
2.9 

Yara 5 10 10 10 7  9 8 8 9 8.5 5 
7.3 

 

Overall, the packaging companies have reported more complete environmental 

information. All the top three companies in Table 4 – DS Smith, Huhtamäki and Stora 

Enso – are packaging companies. This is partly because their carbon neutrality goal 

includes Scope 3 emissions. Based on the most current performance, they are at the 

lower end of the scale. On the positive note, they use significantly more renewable 

energy, which is not shown in Figure 7. 

In Table 4, Yara is in last place because of having the fewest targets. SNF is the second 

least ambitious in target setting mainly because of having no targets, but also because 

of having too easy targets that have already been met. This, however, does not mean 

that SNF is not performing well, since it is in second place. 
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In Table 5, in turn, the top three companies – Kemira, SNF and Kiilto– are all chemical 

companies mainly because of their lower material and waste consumptions. In relative 

terms, energy and emission intensities are lower in all the chemical companies apart 

from Yara. In absolute terms they use more water. However, their better performance is 

not reflected in the sustainability targets.  

The last three companies in Table 5 are Stora Enso, Yara and Billerud. Stora Enso is 

performing the worst of all the companies, but in Table 4 it is the third best in terms of 

the credibility of the sustainability targets. This shows that the content of the report does 

not always correlate with the actual performance.  

Yara is performing the second worst of all the companies because of emitting the most 

emissions. Smaller material and waste consumptions are the only reasons why Yara 

ranked higher than Stora Enso. Among the chemical companies Yara is in last place. 

For future reference it could be meaningful to study how Yara performs against the other 

operators in the agricultural sector. Billerud is on the third last place based on the 

performance because of the North American operations. 
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6. CONCLUSION 

Based on the selected case companies, the levels of sustainability differ more 

significantly between the industries. The case companies within the same industry also 

have differences in their sustainability performance. Kemira, Kiilto and SNF – all being 

chemical companies – got the highest points in terms of performance. No company 

performed well in all areas compared to its peers and the companies exceled in different 

areas. The size of the company does not always correlate with pollution amounts in 

absolute terms. Neither does it with intensity figures.  

DS Smith, Huhtamäki and Stora Enso got the highest points in target setting, but this did 

not translate as better performance. The targets set by the case companies could be 

more ambitious. Some of the sustainability targets have been met and some are close 

to be met long before the target year. Many companies have excluded Scope 3 

emissions from their targets and from the carbon neutrality goal. This concerns all 

chemical companies and one packaging company. 

Going through and analysing the sustainability reports required a lot of manual work from 

the reader. Not all metrics were presented in a visual form or in the same report. Some 

figures had to be searched from the text. Usually only recent years’ data was revised in 

newer reports and some past years’ data was left out from the newer reports. Hence, 

sustainability reporting is prone to errors, and this makes older reports less reliable. 

On the other hand, some reports are so vast that information overload can cloud the 

overall picture. To get the full picture the reader needs to know what information is 

essential and what to look for.  

Limitations of the research are the lack of data and the difficulty to interpret the results. 

Missing data gives an impression the company is not performing well although this 

conclusion was tried to be avoided. However, some case companies could have got 

better results in this study with more adequate data. In some cases, it was impossible to 

estimate whether a company would reach its target in a long term due to fluctuating 

performance. 

For further research, more companies and other industries could be studied. Due to the 

vast area of the topic, sustainability performance could be analysed in more detail, for 

example, based on location, scale or profitability of a company. 
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