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Sammanfattning 

Frågor kopplade till ekologisk hållbarhet i företagssammanhang (både i forskning och inom 

företagsvärlden) har historiskt inte haft speciellt mycket gemensamt med forskning om ekosystem 

och miljöprocesser. Styrning av affärsverksamhet för att uppnå ekologisk hållbarhet är typiskt 

fokuserad på linjära företags eller industri-specifika miljöproblem. Forskningen om ekosystem och 

miljöprocesser har antagit ett holistiskt perspektiv på miljöproblemen vilket erkänner icke-linjära 

karaktärsdrag i ekosystemens svar på mänsklighetens avtryck i form av miljöförstörande aktiviteter. 

Denna studie försöker bringa dessa två skilda tillvägagångsätt tillsammans genom att applicera ett 

holistiskt perspektiv på ekologisk hållbarhet i företagssammanhang. Detta testas genom att 

undersöka om hur den konceptuella modellen ’planetära gränser’ kan användas i företag för att stödja 

företagens arbete med ekologisk hållbarhet.  

Genom tre analytiska och åtta relaterade empiriska frågeställningar söker denna studie svaret på 

frågan ifall ramverket ’planetära gränser’ är ett lämpligt verktyg för att förbättra företags prestationer 

inom ekologisk hållbarhet. En fallstudie på företaget ’Sandvik Materials Technology’ som inkluderar 

intervjuer med nyckelpersoner och en analys av deras verksamhet och processer utifrån perspektivet 

’planetära gränser’, samt en strukturerad litteraturstudie har genomförts för att svara på verktygets 

lämplighet för applicering i företagsverksamhet.  

Från litteraturstudien konstateras att föreslagna metoder för implementering på andra nivåer än den 

globala typiskt inkluderar en kombination av ramverket ’planetära gränser’ med ett annat verktyg. 

Totalt fann litteraturstudien nio föreslagna kombinationer varav tre var testade i fallstudieformat på 

regional och nationell nivå. Sex kombinationer inkluderar metoder för att skala ner planetära gränser 

till andra nivåer än den globala. Implementering av ramverket i företagssammanhang kan enligt den 

studerade litteraturen assistera företag i deras prestationer inom ekologisk hållbarhet genom att 

användas för prioritering bland miljöproblem. Vidare har ramverket beskrivits som ett starkt 

utvärderingsverktyg för externa intressenter.   

Intervjuerna visade en skepticism mot verktygets möjligheter att förbättra Sandvik Materials 

Technologys prestationer på (ekologisk) hållbarhetsområdet. Intervjupersonerna tyckte förvisso att 

det var viktigt att luta sig mot vetenskapen för att ta fram miljömål, men inte bara. Miljömål på företag 

måste också ta hänsyn till kostnadseffektivitet och/eller affärsmöjligheter.  

Sandvik Materials Technology´s verksamhet och processer lämpar sig dock väl för en analys utifrån 

perspektivet ’planetära gränser’ då kopplingar kunde fastställas för alla gränser. Jämfört med 

företagets nuvarande miljö och klimatstrategi visade analysen utifrån ’planetära gränser’ på några fler 

möjliga fokusområden (t.ex. biologisk mångfald och påverkan på biokemiska flöden) medans andra 

förblev desamma (klimatförändringar och vattenanvändning). Det nuvarande huvudfokusområdet, 

resursanvändning inkluderas dock inte på ngt annat sätt än möjligtvis indirekt.  

En fullskalig kvantitativ implementering av ramverket ’planetära gränser’ kräver på grund av 

avsaknaden av robusta metoder starkt engagemang där det ska genomföras. Detta engagemang 

bedöms saknas på Sandvik Materials Technology, därför konstateras att verktyget ensamt idag inte 

är moget för implementering på detta företag. 
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Abstract 

The question investigated in this study is whether the framework ‘planetary boundaries’ can be a 

suitable tool for improving sustainability performance at companies or not. It does so by investigating 

three analytical and eight related empirical questions. The methods in this study include; a structural 

literature review, qualitative interviews with key players at the focal company Sandvik Materials 

Technology and a qualitative analysis of the steel industry and Sandvik Materials Technology’s 

relationship to planetary boundaries. 

From the literature study, it was concluded that as for now, methods for applying the planetary 

boundary framework lack in maturity. It does not follow from this that there is no scientific relevance 

in developing methods for application, but more research is needed to confirm a methodological 

framework for application which is suitable for companies. 

The interviews revealed a skeptical attitude towards the framework´s ability to improve Sandvik 

Materials Technology´s sustainability performance. To derive environmental targets from science 

was viewed as a necessity, however environmental targets in companies must take other aspects (e.g. 

cost-effectiveness and business opportunity) into account as well.    

The qualitative Planetary Boundaries analysis showed that the activities and processes at Sandvik 

Materials Technology is well suited for an environmental assessment based on a planetary boundaries 

perspective. Some focus areas remained the same as in their current environmental strategy (e.g. 

climate change and fresh water abstraction) but others (biosphere integrity and biochemical flows) 

appeared as new possible focus areas. Sandvik Materials Technology´s main focus, resource use, were 

however excluded from an environmental assessment based on a planetary boundaries perspective.  

Due to the lack of mature methods, an implementation of the framework at a company requires a 

strong commitment at the company. The researcher concludes that such level of commitment is 

lacking at Sandvik Materials Technology. Therefore, this study reaches the conclusion that the 

planetary boundary framework is, at least for now, not alone a suitable tool for improving 

sustainability performance at the focal company Sandvik Materials Technology.  
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Introduction 

In 1973 C. Holling described natural system´s characteristics as having a high capacity to absorb 

changes induced by human interference (so called driving variables) without dramatical changes 

(Holling 1973), i.e. the natural system has a way of keeping itself in equilibrium. However, when 

pushed beyond its limit, natural systems can rapidly change into a new state (C. Holling 1973) which 

may not be as hospitable for human activities such as industry and agriculture as we are used to.  

Later a group of scientists (Holling included) formed a network called the ‘Resilience Alliance’ where 

the concept ‘resilience’ for social-ecological systems was further developed. The group relate 

resilience to the magnitude of absorbable shocks before changes in conditions occur, the degree of 

self-organization and how much a certain system can build capacity for learning and adapting. This 

mean that a resilient ecosystem is not only characterized by high capacity to absorb shocks, but is also 

able to adapt to new circumstances when a transformation is inventible (Folke Et al. 2002).  

Since then, attempts to quantitatively estimate the amount of anthropogenic (human-induced) 

pressure our natural systems can handle while remaining in a (for humans) preferably state has been 

carried out. In 2009, Rockström Et al. proposed a set of planetary boundaries for global systematic 

pressures and environmental issues that aggregated from local or regional scale becomes global issues 

(Cornell 2012). The planetary boundaries include; climate change, ocean acidification, (loss of) 

biosphere integrity, (changes in) biochemical flows, land-system changes, release of novel entities, 

atmospheric aerosol loading and ozone depletion (Steffen Et al. 2015). The framework is coupled with 

corresponding limits (for all but two) within which anthropogenic pressure must remain to avoid 

abrupt changes in natural systems (Steffen et. al 2015).  

The changes mentioned above have capacity of threating the very foundation which industrial 

production processes rely upon. However, in corporative reporting, little attention has been 

designated to recognizing ecological limits to processes and products. If mentioned, the clear majority 

of companies referred to ecological limits without stating them as reasons for any ongoing or planned 

changes in activities (Bjørn Et al. 2017). In addition, in general corporative sustainability research has 

(in general) failed to incorporate a holistic perspective to environmental problems (Whiteman Et al. 

2013).  

Therefore, this study evaluates the possibility to incorporate a system perspective in the form of 

planetary boundaries into the corporate sustainability regime in the form of a case study of a stainless-

steel producer. The question whether the planetary boundary framework is a suitable tool to improve 

sustainability performance is examined through a literature study, interviews with key players at the 

focal company and a qualitative analysis linking the industry and focal company to the planetary 

boundaries.      
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The Planetary Boundaries Framework  

One important inference behind the conceptual model ‘planetary boundaries’ is that human activities 

have grown to become a ‘significant geological force’ affecting both climate and biosphere integrity 

(Steffen Et al. 2015). The geological epoch commonly referred to as the ‘Holocene’ that with its low 

variations in temperature that has allowed for human development, is gradually becoming a part of 

history, rather than the geological epoch expected for the future. In the new geological epoch, 

Anthropocene, human activities surpass other geological forces in magnitude, and the result 

threatens human life as we know it (Rockström Et al. 2009).   

In 2009, the creators of the model identified nine types of pressures that if surpassed mean an 

increased risk for destabilization of the function of earth systems (Rockström Et al. 2009) and hence 

the backbone of our societies which supports human development on earth. The planetary boundaries 

are presented below in table 1. The purpose is to provide an overall understanding of the concept 

‘planetary boundaries’ to readers who is not engaged in the subject matter and to enable navigation 

among the different boundaries. A presentation of each boundary, effects when surpassed as well as 

proposed control variable is included in table 1.  
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Table 1: Summary of all planetary boundaries, control variables and effects  

Boundary 
Control variable 
(Steffan Et al. 2015) 

Effects  

Climate change 

Anthropogenic GHG emissions has increased since the pre-

industrial times and has recently been documented as the highest 

in history. This has led to the highest atmospheric concentrations 

of CO2, NOx and methane in 800 000 years (IPPC, 2014).  

Atmospheric CO2 

concentrations 

Alternations of hydrological systems in form of water 

quality and quantity. A decrease in cold temperature 

extremes, an increase in warm temperature extremes, 

an increase in extreme high sea levels and an increase 

in the number of heavy precipitation events as well as 

negative impact of crop yields (IPPC, 2014). 

Ocean Acidification 

When CO2-emissions exchange with the oceans, the weak acid CO2 

dissolves. As the concentration of dissolved CO2 raises, increased 

acidity in the oceans follows (Schnoor 2013). Since 

industrialization, the surface water in oceans have suffered a 0,1 

decrease in pH value, which can also be expressed as a 26% 

increase in acidity (IPPC, 2014). 

Aragonite (Ωarag) 

Declining buffer capacity (Schnoor, 2013). The 

change in acidity threatens coral reefs, diatoms, 

zooplanktons and some microcrustaceans, 

representing the base in the food chain (Schnoor, 

2013).  

Loss of biosphere integrity - Functional diversity  

The function of an ecosystem is determined by processes that 

regulate fluxes in energy and matter in form of e.g. primary 

productivity, nutrients cycling and decomposing. A well-

functioning ecosystem can provide eco-system services in form of 

water and air quality, food and fuel (Laureto Et al. 2015).   

The way in which diversity of species influences the function of 

and hence the output in form of ecosystem services depends on 

the traits and niches which is filled by species. By measuring 

functional diversity, the aspect of diversity that effect community 

assembly and function (as opposed to selectively measuring 

presence and abundance) can be assessed (Cadotte et al.2011).  

Indicator is still being 

developed  

Modifications of functional diversity may hinder the 

ability to retrieve ecosystem services from the 

biosphere 
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Loss of biosphere integrity - Genetic diversity  

The genetic variety in individuals within a population is crucial for a 

specie’s ability to cope with changes in the environment and through 

that persist into the future (Mace Et al. 2014; Mirlando Et al. 2016).  

The impact from genetic diversity on different levels (e.g. both species 

and ecosystems) makes it commonly understood as the most 

fundamental part of biodiversity (Mirlando Et al. 2016) 

Extinction per 

million species-years  

 

It is a scientific consensus that humans have 

transformed habitats and through that reduced 

genetic diversity (Mirlando Et al. 2016). Therefore, 

one can conclude that land-use changes are a driver 

for loss of genetic diversity. In addition, species with 

low genetic diversity may be poorly equipped to 

handle climate change effects.  

Changes in biochemical flow - Nitrogen  

Nitrogen is available in the atmosphere in abundance but not in a 

form that is available to most organisms (Miyamoto Et al. 2008; 

Gruber & Gallaway 2008). Thus, nitrogen has an essential role in the 

primary production in the biosphere and as a limiting factor (Gruber 

& Gallaway 2008). Through industrial processed fertilizers, more 

nitrogen has become available for plants in soil. The turnover rates of 

the N-cycle have doubled, and with that follows a range of 

environmental problems (Gruber & Gallaway 2008).  

Tons of N applied to 

land per year 

Coastal eutrophication, global acidification, ozone 

depletion and the earth system´s assimilative 

capacity for atmospheric carbon is effected (Gruber & 

Gallaway 2008). 

Changes in biochemical flow - Phosphorus 

Phosphorus is also a nutrient which is essential for all life on earth. In 

short, phosphorus is involved in the biochemical process which 

enables plants to extract nutrients from the soil. But it is also 

important for cell and DNA development (Hyland Et al. 2005). 

P occurs naturally in soils where it slowly becomes available to plants 

through chemical processes. But each soil has a maximum limit to 

how much P it can absorb, at P saturation levels, runoff and leakage 

of P increases (Hyland Et al. 2005).  

Tons of P applied to 

land per year 

Leakage and run-off phosphorus leads to extensive 

eutrophication of freshwater, which effects marine 

wild life through depletion of oxygen and toxifies 

water (Carpenter Et al. 2011). In addition, some 

regions experience shortage of phosphorus for 

supporting increased food demands. A shortage of 

phosphorus can impair agricultural yields (Carpenter 

Et al. 2011). 
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Land use change 

Traditionally viewed as local problems but has become a problem of 

global magnitude. The share scale of changes to forests, farmlands, 

waterways and air now threatens the ability of remaining ecosystems 

to provide natural resources (Foley Et al. 2005).  

The boundary of land use change focuses on land use changes which 

directly regulate climate. Thus, the boundary emphases tropical, 

temperate and boreal biomes as they have higher impact on climate 

regulation (Steffen Et al. 2015).  

Amount of forest 

remaining  

Increased land use changes have resulted in 

considerable biodiversity loss (Foley Et al. 2005).  

 

Changes in atmospheric compositions, (changes in 

global carbon cycle) and modifications of eco-systems 

(Foley Et al. 2005).  

Release of novel entities 

Due to human activities, extremely large numbers of chemicals or 

mixtures of chemicals are released to the environment (Diamond Et 

al. 2015). Most of them are gradually broken down and assimilated by 

natural processes (Wright and Broose 2014) but some chemicals are 

not, they are referred to as persistent which is the first of three 

conditions for a substance to be included in the boundary (Steffen Et 

al. 2015), for example heavy metals, their compounds and synthetic 

organics (Wright and Broose 2014). 

The second condition concerns the mobility of a substance. 

Introduction of novel entities becomes a global concern when it can 

cross multiple scales and exhibit widespread distribution (Steffen Et 

al. 2015).  

The third condition concerns the ability of a substance to affect 

important earth-processes (Steffen Et al. 2015). The effect could be 

direct or indirect, but it has been argued that it should be of enough 

magnitude to cause a disruption of earth processes (Persson Et al. 

2012).  

Not yet defined 

Stresses at local to global scales on ecosystems and 

human health. These substances can cause adverse 

effects on a myriad of species and ecosystems 

(Diamond Et al. 2015)  
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Atmospheric aerosol loading 

Aerosols have been defined as a “suspension of fine liquid and/or 

solid particles in gas” (Prospero Et al. 1983; Boucher 2015). There are 

large variations of aerosols in space and time and there are different 

ways to categorize aerosols, a useful categorization in this framework 

could be per their origin, where distinction is made between naturally 

and anthropogenic sourced aerosols (Boucher 2015).  

Aerosol emissions from soil, oceans, vegetation and volcanos is 

categorized as natural aerosols while emissions originating from 

combustion of fuels (both fossil fuels and biofuels), industrial 

activities, transport or heating is categorized as having anthropogenic 

sources (Boucher 2015). 

Regional developed   
aerosol optical 
depth   

Aerosols can influence the microphysical properties in 

liquid clouds, e.g. the degree of acidity can be 

influenced by the chemical composition of aerosols 

(Boucher 2015).  

Also, some scatter and absorb solar radiation and thus 

effects climate (Boucher 2015). 

 

Freshwater abstraction 

Out of the roughly 1.4 billion cubic kilometers of water on Earth, only 

0,77 % is available fresh-water which humans and ecosystems depend 

upon to be able to sustain life on earth (Wright and Boorse 2014).  

Fresh water can be found in lakes, rivers, groundwater, biota, soil and 

the atmosphere, or rather, water circulates between these different 

locations in a cyclic process called the hydrologic cycle (Wright and 

Boorse 2014). Depending on where in the cycle water is currently 

located, it is categorized as blue or green.  Green water is water in 

vapor form (during evaporation, transpiration, condensation and 

precipitation) and blue water is in liquid form, wherever it occurs 

(Wright and Broose 2014). 

Consumptive use of 

blue water  

 

Human activities have impacted the hydrological cycle, 

and other environmental problems affect the 

hydrological cycle. E.g. changes to earth´s surface, 

climate change, atmospheric aerosol loading (Wright 

and Bloom 2014).  

The withdraw of fresh-water for human use (27% of all 

available freshwater) also come with its own set of 

problems. The speed of water-withdrawal on many 

places in the world exceeds the rate of aquifer 

recharged (Wright and Broose 2014), putting water 

availability at risk.   

  



 

12 

 

Loss of stratospheric ozone due to CFCs 

Ozone has a unique role in the stratosphere of absorbing certain 

wave-lengths of incoming solar ultraviolet radiation. In addition to 

being of great importance to the thermal structure of the 

stratosphere, it is also important for the ecological framework for life 

on earth (Solomon 1999).  

Due to emissions of chlorofluorocarbons which turned out to be 

ozone-depleting substances, the protective layer of ozone shrunk 

during the 20ths with increased ultraviolet transmissions. These 

transmissions can have health effects for plants, humans and animals 

(Solomon 1999).   

O3 concentration in 

DU (Dobson Units)  

Due to a phase-out of ozone-depleting substances, this 

boundary is seldom transgressed. Instead it is used as 

an example of when regional transgressing lead to 

effective action to return into the safe operation space 

(Steffen Et al. 2015).  
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Corporative Sustainability 

Since the planetary boundary framework is a relatively young model (2009) and originate from 

ecology (not business management) it is perhaps not surprising that the framework rather recently 

has been mentioned in combination with corporative sustainability, see for example Witheman Et al. 

(2013). Corporative sustainability is also a rather young phenomenon; it was not until 2014 that 

corporative sustainability was given a definition as “the ability of firms to respond to their short-term 

financial needs without compromising their (or others’) ability to meet their future needs” (Bansal 

and DesJardine 2014).  

This does not mean that corporative sustainability was not mentioned before 2014, per Whiteman Et 

al. (2013), the research area developed during the 90´s and was in the early days encouraged to focus 

primarily on conditions, factors and characterizations for ecological sustainability but not on how to 

provide operationalization. Furthermore, Whiteman (2013) argue that there still is a gap between 

insights from ecology and the field of business management, a gap they try to address through the 

integration of the planetary boundaries framework to corporative sustainability.  

Nowadays, sustainability engagement has increased considerable (Whitman Et al. 2013; Bebbington 

& Gray 2000). However, some aspects of the increased interest in sustainability from corporative 

actors has been criticized. First, the increased engagement has not stopped the degradation of 

ecosystems, on the contrary, ecosystems are worse off which suggests that corporative sustainability 

management research fails to see the big picture of ecological sustainability (Whitman Et al. 2013). If 

efforts in research as well as practice in corporative ecological sustainability does not lead to 

sustainable ecosystems, then surely somewhere we are getting something wrong.  

Others critic common rhetorical grip in corporative sustainability reports of describing sustainability 

in terms of being on journey with no specific ultimate destination (Milne Et al. 2006). The authors 

describe a few effects which follows from the use of “sustainability journey” vocabulary. One effect 

being that it simplifies sustainability into something anyone can grasp and understand, as the word 

journey is widely accepted and understand (as opposed to sustainability). Through this, sustainability 

seems simple enough and doable, even when it is not (Milne Et al. 2006).  

Furthermore, the authors argue that describing sustainability as a journey, may mask the radical 

changes that scientists view as necessary for achieving sustainability. In addition, it becomes difficult 

to hold any company accountable when they portray themselves as being ‘on the journey towards 

sustainability’. As the metaphor reflects a beginning and not an outcome (Milne Et al. 20016). It may 

result in the radical changes required to reach sustainability, or it may not. We don´t know, since 

there is no declaration of their destination.  

The authors conclude that the use of the journey-metaphor also in part protects their business-as-

usual, as it often underplays role of ethics, morality and equality and provides a selective sense of 

progress (Milne Et al. 2006). But Bebbington and Gray (2000) goes even further as they argue that 

the traditional agenda of business is in direct conflict with the pursuit of sustainability and that there 

is a need to clarify what is implicitly assumed regarding ecological sustainability in accounting 

research. 

  



 

14 

 

Corporate Environmental Performance  

A company´s environmental performance has been defined as “measurable results of an 

organizations management of its environmental aspects” (ISO 2013). Hence, the total amount of an 

organization´s environmental impact and the way in which it is dealt with constitute an 

organization´s Corporative Environmental Performance (CEP). To meet increased stakeholder 

pressure on business for monitoring and measuring environmental impact (Garcia et al., 2016), 

companies commonly disclose environmental information to external stakeholders in various ways 

(Bhattacharyya & Cummings 2015).   

However, differences in terms of content, boundaries, style and complexity makes third-party 

evaluation of CEP based in environmental disclosure difficult (Bhattacharyya & Cummings 2015).  
Therefore, developing ways to “provide high quality, relevant information to support corporations 

in relation to their sustainable development” (Schaltegger & Burritt, 2010) e.g. by establishing 

sound (standardized) scientific assessment methods is becoming important for business. 

Furthermore, to identify sustainability challenges related to a specific company and how they can be 

measured, analyzed, communicated and improved (Schaltegger & Burritt, 2010) has been identified 

as an important factor for improving CEP. 

Leadership (or the absence of the like) has also been identified as having major impact on the 

effectiveness of initiatives for improving ethical behavior in business (Thomas Et al. 2004) e.g. 

introducing a new framework for improving CEP. Whether such initiatives are successfully adopted 

or not relays upon its perceived legitimacy especially within top executives and managers (Thomas & 

Lamm 2012) as well as the leadership’s abilities to foster employee acceptance of the changes that 

follows with implementation (Jóhannsdóttir & Davudsdottir 2015). 
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Aim and Research Question 

The aim with this study is to examine the applicability of the planetary boundary framework as a tool 

to improve sustainability performance at a company. To investigate whether the framework is a 

suitable tool or not, the overall research questions was divided into three analytical questions and 

eight empirical questions (more directly related to the specific methods of this study). By analyzing 

the findings from empirical and analytical questions in literature and through interviews, as well as 

coupling that with the outcome from the qualitative planetary boundaries analysis, the researcher 

aims to give a well substantiated answer to the overall research question formulated as:   

Is the planetary boundary framework a suitable tool to improve a company´s sustainability 

performance? 

 
Table 2: Analytical and Empirical questions  

Analytical questions Empirical questions  

1) Is there methodological/scientific relevance 

in developing the PB framework for the 

purpose stated in the research question? 

1.1) How does implementation of the PB 

framework at other levels global look so far?  

1.2) For which PB´s are methods for 

operationalization of thresholds developed? 

1.3) Which methods have been proposed for 

PB´s to aid sustainability performance at 

companies?  

2) Does key players in leading positions at the 

focal company think that the PB framework 

has potential for improving environmental 

performance at the company?  

2.1) Which possibilities and responsibilities to 

influence environmental strategies does key-

players have at the focal company? 

2.2) What does the current and historic work 

with environmental strategies, target setting, 

and implementation look like?  

2.3) Which risks, and opportunities can be 

identified by introducing a strong focus on 

natural science  

3) Is the business/processes at the focal 

company suitable for an environmental 

assessment based on the use of the PB 

framework?  

3.1) Which industrial process features at the 

focal company can be identified for 

quantification in a first attempt to use PB-

framework in an environmental assessment of 

the company? 

3.2) Does an PB analysis of the focal company 

reveal or hide any new environmental aspects 

compared to current focus areas in strategy 

document?  
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Methodology 

To improve the probability of successfully implementing a new framework for improving 

sustainability performance at companies, several important aspects have been identified. Some of 

them are outlined as follows: to identify values or dimensions of sustainability, management 

commitment and broadly examine the environmental impact from products, services, processes and 

activities (Epstein & Rejc 2015). Therefore, this study has been carried out with three main methods 

including a structural literature review, qualitative interviews with key-players at the company and a 

qualitative PB analysis of the steel industry and the focal company. 

Structural Literature Review 

The purpose with the structural literature review is to examine if there is methodological relevance in 

introducing the PB framework for identifying valuable dimensions of ecological sustainability and as 

such, increase sustainability performance of a company. The literature review aims at answering the 

empirical questions 1.1 to 1.3 as well as form the basis for a discussion regarding analytical question 1 

“It there methodological/scientific relevance in developing the PB framework for the purpose stated 

in the research question?”. The empirical questions are as a reminder presented below.    

1.1 How does implementation of the PB framework at other levels global look so far? 

1.2 For which PB´s are methods for operationalization of thresholds developed? 

1.3 In which ways are implementation of PB expected to improve sustainability performance at 

companies? 

The literature study was conducted by a literate search in the database PRIMO (available through 

KTH library) with the following search strings. (1) "Planetary boundaries" AND "Companies" (2) 

“planetary boundaries” AND “industries”, and (3) “Planetary boundaries” AND “Organizations”. The 

results were customized by favoring search results categorized as natural science. 

After sorting the result by relevance, the 50 top hits were further investigated, then 22 was eliminated 

by assessing the applicability of the study based on title, 7 more was eliminated after reading through 

the abstract due to lack of connection with the research question. The last 21 studies were read 

through, and another 2 was eliminated due to lack of association to the research question. Lastly, 1 

master thesis was eliminated due to poorly scientific executing after reading through the whole study.  

In total 17 studies was selected for the literature review (see appendix A for included literature). 
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Qualitative Interviews 

To investigate current attitudes towards the potential of implementing the PB framework a total of 

six qualitative interviews among corporate key-players was carried out. The interviews focused on 

three aspects of sustainability performance at Sandvik Materials Technology formulated as talking 

points corresponding to the empirical questions related to the analytical question number 2 “Does 

key players in leading positions at the focal company think that the PB framework has potential for 

improving environmental performance at the company?”, see below.  

2.1 Which possibilities and responsibilities to influence environmental strategies does key-players 

have at the focal company? 

2.2 What does the current and historic work with environmental strategies, target setting and 

implementation look like? 

2.3 Which risks and opportunities can be identified by introducing a strong focus on natural science 

(e.g. through the implementation of the PB framework)? 

The interviewees are presented below in table 3. Note that some of the interviewees are employees of 

Sandvik Group, not Sandvik Materials Technology, this is because some of the strategic direction of 

sustainability efforts may be decided on Group level.  

Table 3: Interviewed roles  

Interviewee  Company 
Date for 
interview 

Ms. Christina Båge Friborg 
Head of Sustainable Business   

Sandvik Group 2018-03-09 

Mr. Johnny Ulander  
EHS Reporting and Communication 

Sandvik Group 2018-04-10 

Ms. Karin Östman 
Previous Environmental Specialist  

Sandvik Group 2018-04-10 

Mr. Mats Lundberg 
Sustainability Specialist 

Sandvik Materials Technology 2018-03-20 

Mr. Kim Hansén 
Head of Strategy and M&A 

Sandvik Materials Technology 2018-04-09 

 

The interviews were recorded and transcribed, thereafter a summary was sent for approval to each 

interviewee. The summary can be found in appendix B.  
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The Semi-Structured Interview Format 

For purpose of clarity, it should be stated why a certain format of interviews have been chosen above 

another. Here, the goal with the interview must be the determining variable. If the goal is to gain 

statistical analysis of data, quantitative survey interviews with many respondents with similar 

experiences in a certain topic is suitable. If on the other hand the goal is to understand the full 

experience from a few respondents which may have different perspectives on a given topic, qualitative 

interviews are preferable (Wiess 1994). 

Since all employees at a company seldom have personal experience of the work with ecological 

sustainability at the company, a survey sent to all employees has been considered an inefficient way 

of retrieving an understanding of how environmental issues are handled at the company. Instead, 

qualitative interviews with a few key-roles (see table 3) with responsibilities connected to the 

Environmental Management Systems or sustainability management at the company has been carried 

out.  

Qualitative interviews have been categorized further were distinctions are made between 

unstructured, semi-structured and structured interviews. No definite line exists between the different 

categories, rather, there is a gradually increased level of structure (pre-defined fixed questions) from 

the unstructured to the structured format (DiCicco-Bloom and Crabtree, 2006). Due to limited time 

devoted to interviews in this study, it is necessary to incorporate pre-defined questions whilst keeping 

an opened mind to whatever insight the respondent may bring to the table. It was concluded that the 

semi-structured interview format was best suited for accomplishing this.  

The semi-structured interview format can be briefly described as being set around a few pre-defined 

questions with open endings. The open endings make it possible to incorporate other questions that 

may arise within the dialogue between the and the interviewee. An important task for the interviewer 

in semi-structured interviews is to follow up on important but supposedly unexpected information 

given by the interviewee (DiCicco-Bloom and Crabtree, 2006). 
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Qualitative Planetary Boundaries Analysis 

During the summer of 2018, the first (to the authors knowledge) corporative sustainability report 

based on planetary boundaries framework was released, the intention of the report were to 

operationalize the PB framework in a business context (Haeggman Et al. 2018). The analysis included 

in the report assess the clothing industry´s effects on the Planetary Boundaries on a qualitative to 

quantitative way depending on data availability. In addition, Houdini’s sustainability efforts in form 

of certifications, rentals, repairs and recycling is assessed qualitatively from a PB perspective. Finally, 

the environmental impact of selected materials was assessed across the value chain (Haegmann Et al. 

2018). 

This study was due to time limitations never intended to give a full PB analysis of Sandvik Materials 

Technology, however a qualitative assessment of technological and strategic opportunities related to 

planetary boundaries inspired by the first assessment in the Houdini analysis has been included. The 

purpose with the analysis is to investigate the analytical question number 3 “Is the 

businesses/processes at the focal company suitable for an environmental assessment based on the 

use of the PB framework?” by identifying: 

3.1 Which industrial process features at SMT can be identified for quantification in a first attempt to 

use PB-framework in an environmental assessment of the company 

3.2 If an PB analysis of SMT reveal or hide any new environmental aspects compared to current focus 

areas in their environmental strategy document 

Quantitative as well as qualitative data has been collected with help from staff at the environmental 

department at SMT for internal documents as well as databases of professional organizations such as 

Jernkontoret and the World Steel Organization which provide research papers as well as position 

papers on various topics. These databases were scanned on topics relating to any of the PB´s and 

qualitative or quantitative information from these papers were included in the analysis. The data 

presented varies in spatial coverage due to lack of available global data on PB´s specifically connected 

to the steel industry.   
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Delimitations 

When the planetary boundary concept was introduced in 2009 there were no references to social 

sustainability (Rockström Et al. 2009). The possibilities to incorporate this aspect is currently 

investigated (Clift Et al. 2017), but due to limited knowledge of the researcher on how to incorporate 

social sustainable development goals within the PB framework, social sustainability has been 

excluded from this study.  

In addition, this study recognizes that the studied framework is still developing, the research on PB 

is ongoing (Frischknecht Et al. 2016). Therefore, control-variables and individual boundaries may 

become subject to change in the future. However, this is mainly an implementation study, using the 

framework as it is. As such, no discussion on how the framework should be developed is included.  

Focal Company  
Sandvik Materials Technology, henceforth referred to as SMT, is part of Sandvik which is a global 

engineering group in materials technology, metal cutting and mining and rock excavation (Sandvik 

AB, 2018). SMT is a developer and manufacturer of advanced stainless steel and super alloys. Sandvik 

was founded more than 150 years ago and now SMT´s business is focused on high-value products and 

services to a wide range of industry segments and applications (Sandvik Materials Technology, 

2018a). 

SMT has eleven different types of products including billets and blooms, tubes pipes and fittings, 

controlled expansion (CE) alloy products, Hot isostatic pressed (HIP) products, plates and sheets, 

wire, precision strip steel, metal powder and furnace products & heating systems (Sandvik Materials 

Technology, 2018b). Their products are available for a huge number of different applications, but 

there are nine key-application areas, see list below (Sandvik Materials Technology, 2018c). 

• Aerospace: Aerospace products and systems 

• Industrial Heating: Furnaces, boilers and other equipment for industrial heating 

• Oil and Gas upstream: Oil and gas exploitation and production 

• Oil and Gas downstream: Oil refining, petrochemical and gas processing 

• Chemical Processing: Production and processing of chemicals  

• Nuclear Power Generation: Equipment and components in primary, secondary and auxiliary 

systems 

• Renewable energy: Applications in for example solar energy  

SMT lists several objectives connected to environmental impact which include reducing emissions to 

air and water, increase the recovery of materials and by-products, reduce risk associated with 

hazardous chemicals and use energy and input material more efficiently as well as increase 

development of products that from a life-cycle perspective supports sustainability principles (Sandvik 

Materials Technology, 2018c).   

In their annual environmental report Sandvik AB commits to protecting the environment which is 

obtained through establishing, developing and maintaining an environmental and climate strategy 

(Sandvik AB, 2017a). Therefore, a brief description of their environment and climate strategy and 

some historic perspective of how it was established is included in the following paragraphs.  
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Sandvik´s Environment and Climate Strategy 

Sandvik has an environment and climate strategy that was initiated when the company was removed 

from Down Jones Sustainability index due to lack of a climate strategy. When a new strategy was 

formulated it was developed with the intention to cover more than just climate issues, therefore parts 

of the planetary boundary framework was included in background information to inform decision-

makers on the relationships between different environmental issues (P.c. former Environmental 

Specialist at Sandvik 2018).  

All PB´s was not included due to perceived limitations in possibilities to covey complex global 

environmental problems to decisions-makers not engaged in the subject matter. Some were thought 

of as being included indirectly, e.g. ocean acidification through targets on decreasing CO2 emissions 

(P.c. former Environmental Specialist at Sandvik 2018).  

Sandvik´s environmental strategy has a spatial coverage of 2015-2020. The strategy has three clearly 

stated objectives which include (1) to significantly improve environmental footprint, (2) have a EHS 

leadership and culture that is rated amongst the industry’s ‘best in class’ and (3) to have EHS as a 

clear and strong Business advantage (Sandvik AB, 2017b).  

Some environmental aspects have been internally identified as being of extra concern for Sandvik, 

highlighted environmental aspects are limited to emissions of pollutants, CO2 emissions and the use 

of different types of resources. 
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2020 Ambitions 

Sandvik AB presents ambitions to be reached in 2020 within each focus area, their ambitions are 

listed below (Sandvik AB, 2017b).  

Table 4: Sandvik AB´s 2020 Ambitions  

Focus Areas 2020 Ambition 

Products and customer 

solutions 

• Increase the proportion of products that can clearly be seen to 

improve our customer’s eco-efficiency 

Internal operations 

• Reduce normalized CO2 emissions and increase energy 

efficiency significantly  

• Reduce normalized water consumption significantly 

• Maintain current level of metallic raw material derived from 

recovered material regardless of any increased use of more 

advanced materials with limited access to useful scrap 

• Increase recovery of rare raw metallic materials 

• Find commercial use for production waste which is today 

disposed of as landfill 

Transportation 
• Decrease the CO2 emissions per ton – kilometer goods 

transported significantly  

Supply of resources 

• To see a significant decrease in CO2 emissions and water 

consumption per kg of raw material purchased from raw 

material suppliers 

• Most energy intensive suppliers of raw material will increase 

their energy efficiency by implementing energy management 

systems, such as ISO 50001 

 
To be able to deliver on the above-mentioned ambitions, Sandvik AB lists a couple of needed resources 
including environmental competence as well as re-considering pay-back rules for investments and 
considering environmental funds to sponsor environmental investment (Sandvik AB 2017b).  There 
is a focus in internal operations towards reduction of use of resources, the most important raw 
materials for SMT are iron, nickel, chromium and molybdenum, either in alloys or as part of scrap 

material (Sandvik AB, 2017b). 
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Results 

The outcome from the literature study, the interviews and the qualitative PB analysis is presented 
below. 

Structural Literature Review 

The literature review aims at answering the empirical questions 1.1 to 1.3 as well as form the basis for 

a discussion regarding analytical question 1 “Is there methodological/scientific relevance in 

developing the PB framework for the purpose stated in the research question?”.  

1.1 How does implementation of the PB framework at other levels global look so far? 

1.2 For which PB´s are methods for operationalization of thresholds developed? 

1.3 In which ways are implementation of PB expected to improve sustainability performance at 

companies? 

Implementation 

This study showed that most of the analyzed studies proposes methods to enable a more practical 

application for organizations, nations or regions. There was a clear tendency in the studied literature 

towards combining the Planetary Boundary framework with another tool and analyze the strong and 

weak points with that combination. All proposed combinations are presented in table 5 below. The 

reader is asked to view the list of abbreviations (first page) to understand the names of the methods 

presented below.   

Table 5: Methods to incorporate PB with other tools 

Method Reference 

PB-LCIA  (Rydberg et. al 2018) 

Input-output analysis  
(Fanning & O'Neill 
2016) 

Extended Input Output tables EIOT 
(Frischknecht Et al. 

2016) 
Combining Environmental management accounting (EMA) & 
PB  

(Schaltegger 2018) 

Combining Framework for Strategic Sustainable 
Development (FSSD) & PB   

(Robèrt Et al. 2013) 

Combining LCA & PB  
(Hauschild 2015; Clift 
Et al. 2017) 

Economic modelling for efficient management of PB´s 
(Barbier & Burgess 
2017) 

F-B ESA Framework using ESR (Fang K. Et al. 2015) 

Downscaling PB to Regional Safe Operation Space (RSOS)  
(Akiyama, T. et al., 
2016) 

Combining Ecosystem Accounting and PB at regional level (Vargas Et al. 2018) 
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Three papers advocate a combination of PB and LCA, see (Rydberg et. al 2018; Hauschild 2015; Clift 

Et al. 2017). However, the impact categories in LCA do not match the control variables in PB (Rydberg 

et. al 2018), which have implications for the applicability of the method. In addition, it is pointed out 

that methods for incorporating PB in LCA is still an immature method (Rydberg et al.2018), thereby 

questioning the reliability of the method. Regional differences (e.g. in buffering capacity for acid rain) 

is not explicitly considered (Robèrt Et al. 2013) and it does not provide insight on allocation of fair 

shares of operation space, human health or resource use (Rydberg Et al. 2018).   

The use of extended input, output tables (EIOT) to define sectorial benchmarks has also been coupled 

with the planetary boundary framework. The tables quantify environmental impacts in per 1 Mio. US-

$, a specific company´s boundaries are defined per Mio. $ turnover (Frischknecht Et al. 2016).  

There is another example of a very similar method, referred to as environmental input-output (EIO) 

analysis were the total upstream environmental pressures throughout the production processes are 

attributed to the economy were the final consumption takes place (Fanning & O'Neill 2016), i.e. 

consumption-based analysis. 

An attempt to use planetary boundaries at corporate level is the exploration of links between planetary 

boundaries and Environmental management accounting (EMA). The author concludes that for some 

PB´s (e.g. climate change and freshwater use) there are links thorough methods such as greenhouse 

and carbon accounting or water accounting, but that “key steps for breaking down PB to practical 

EMA methods are missing for most areas” (Schaltegger 2018). Also, it is argued, EMA that relates to 

PB cannot capture all existing effects from company activities (Schaltegger 2018). 

Others claim that the combination of basic principles for sustainability coupled with logical guidelines 

on how to fulfil them can be utilized even when the sustainability symptoms and metrics for PB´s are 

not well understood or even known. The principles are supposedly enough to guide induvial firms to 

set zero emission targets, to not contribute to unsustainable actions (Robèrt Et al. 2013).  

Planetary boundaries have also been used, together with environmental footprints, to inform and 

improve environmental sustainability assessments (ESA). It is argued that the integrated framework 

improves assessments through explicitly define and distinguish environmental sustainability from 

unsustainability. The method can be described as follows; (1) identification of crucial environmental 

issues (2) selection of suitable footprint indicators (3) demonstration at which level the environmental 

boundaries are most likely to exist (4) Determine the appropriate methods for quantifying relevant 

boundary indicators and (5) Account for existing sustainability gap (Fang, K. et al., 2015). 

Downscaling of PB´s to a regional level to determine a regional safe operation space (RSOS) has also 

been used to inform sustainability assessments (Akiyama, T. et al., 2016). 

The most frequently mentioned challenge with implementing the PB framework is that the framework 

was never intended to be applied to any other level than global and thus to operationalize the 

framework into practical information for decision-makers is not easily preformed (Galaz Et al. 2012; 

Vargas Et al. 2018; Fang K. Et al. 2015).  

In addition, PB is a top-down approach whilst industry has been more interested in applying a 

bottom-up approach (Hauschild 2015). There is however, examples of both bottom-up and top-down 

approaches for application of different PB´s. Systemic processes e.g. climate change can make use of 

a relative straight forward top-down approach whilst water and land-use boundaries need to be 

derived from reliable local assessments (Fang K. Et al. 2015). 

Several publications have brought up allocation of fair shares of operation space (e.g. for individuals, 

nations and organizations) as an area which might trigger further implementation problems. It is 

pointed out that any form of allocation procedure may lead to considerable debates (Bjørn Et al. 2017; 
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Clift Et al. 2017; Fanning & O'Neill 2016; Robèrt Et al. 2013; Hauschild 2015). An implementation 

completely depends upon voluntary action in response to specific targets (Clift Et al. 2017), 

consequently to introduce the PB framework require a strong commitment from a company.  

In addition, when it comes to application in corporate sustainability there is a miss-match between 

applied logic in the two approaches. Corporations are typically benchmarking against prior 

performance or corporative objective and react by adopting strategies to institutional pressures rather 

than feedback from earth systems (Whiteman Et al. 2013; Clift Et al. 2017). A similar hindrance for 

implementation regards the acceptance of PB-framework, its content is contested which may induce 

considerable debate during implementation (Galaz Et al. 2012). 

The practical application and governance of boundaries is also hindered by limited ability to measure 

and interpret PB due to poor data quantity, availability and contention over quantification (Clift Et 

al. 2017). There are simply not “sufficient details on inter-organizational dynamics for linking firm 

behavior with earth systems” (Whiteman Et al. 2013).  Also, PB does not propose guidance on how 

to optimize ecosystem management within proposed boundaries (Vargas Et al. 2018), which might 

be important information for corporations. To overcome some of these challenges interdisciplinary 

collaboration is needed, but it does not mean that it is easily preformed (Whiteman Et al. 2013; Kai 

Et al. 2015). 
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Operationalization  

Six out of nine boundaries have been subject for operationalization of thresholds and for some of them 
several methods to handle target setting and formulation of boundaries at other scales than global 
has been proposed, these are summarized in table 6.  
 
Table 6: Methods for disaggregation of boundaries  

Boundary Method  Reference 

Climate change 

Scientifically based targets (SBT) Clift Et al. 2017 
Carbon boundary on per capita, economic 
output, territorial area or historic 
responsibility 

Fang K. Et al. 2015 

Global carbon budget 
Fanning & O'Neill 
2016, Barbier & 
Burgess 2017 

Universal GHG emission target relative to 
contribution to global GDP growth  

Bjørn Et al. 2017 

Land-system change 
Biocapacity as aggregated indicator for 
critical thresholds for productive land-use 

Fang K. Et al. 2015 

Freshwater 
abstraction 
 

Available water remaining (AWARE) Clift Et al. 2017 
Blue water availability  
(annually renewable water supply minus 
environmental flow requirements for 
ecological health) 

Fanning & O'Neill 
2016 

Aqueduct Water Risk Atlas 
Tool for measuring, mapping and 
understanding water risks to provide 
metrics and develop business & 
investment strategies 

Haeggman Et al. 
2018 

Biochemical flow 
Assimilative capacity of excess carbon, 
phosphorus or nitrogen of a region related 
to resource use 

Fang K. Et al. 2015 

Biosphere integrity 

Species-Area Relationships (SAR) to 
express vulnerability as the ratio between 
number of irreplaceable species with the 
total species richness of a region 
 
BII metric for functional diversity  

Clift Et al. 2017 

Chemical pollution 
and other novel 
entities 

Mixture toxic pressure which expresses 
the fraction of species affected by a 
mixture of chemicals 
 
Chemical footprint methodology 

Clift Et al. 2017 
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Improve Sustainability Performance 

The ways in which a PB framework implementation may improve sustainability performance are in 

the studied articles mostly described in broad terms. For example, it is argued that the use of PB can 

help organizations and different stakeholders to reach a shared understanding of the bigger picture 

(of environmental challenges; Vargas Et al. 2018; Schaltegger, 2018). Furthermore, it is argued that 

implementation of the PB framework can function as a reference point for managers (Schaltegger, 

2018). It has also been proposed that PB implementation can facilitate strategic management of well-

known ecological problems through guiding prioritization based on acuteness of violations of 

boundaries close to trespassing (Robèrt Et al. 2013), or guide prioritization among impact indicators 

within LCA (Huaschild 2015; Rydberg Et al. 2018).  

In environmental monitoring the PB framework has been proposed as a suitable tool for 

environmental assessment. The control variables, or rather changes in them, can be used to assess 

eco-protective strategies e.g. in regions (Vargas Et al. 2018) by distinguishing between sustainability 

and unsustainability in absolute terms (Fang K. Et al. 2015). Consequently, the framework can be 

viewed as a strong assessment tool, and it has been used to identify companies which are qualified for 

receiving environmental sustainability funds (Frischknecht Et al. 2015).  

Finally, it has been pointed out that some technological innovations may reduce humanity´s demand 

for exploiting a safe operation space for one or several PB´s (Barbier & Burgess 2017). As examples 

Barbier & Burgess mentions carbon capture and sequestering, hybrid vehicles and GHG abatement 

technologies. This way of reasoning align itself rather nicely with the ruling logic at companies and 

therefore a screening of products from a planetary boundaries perspective could be useful in market 

positioning. 
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Semi-Structured Interviews 

Due to the semi-structured interview technique applied in this study, the responses from the 

interviewees cannot be presented in a simple question-answer manner. The interviewed roles 

included Head of Sustainable Business (SB), EHS Reporting and Communication (RC), the previous 

Environmental Specialist (ES), Sustainability Specialist (SS) and Head of Strategy and M&A (SMA), 

the abbreviations for each person is used in brackets to indicate which interviewee has commented 

what below.  

The purpose with the interviews is to investigate the analytical question number 2 “Does key players 

in leading positions at the focal company think that the PB framework has potential for improving 

environmental performance at the company?” by asking;   

2.1 Which possibilities and responsibilities to influence environmental strategies does key-players 

have at the focal company? 

2.2 What does the current and historic work with environmental strategies, target setting and 

implementation look like? 

2.3 Which risks and opportunities can be identified by introducing a strong focus on natural science 

(e.g. through the implementation of the PB framework)? 

The summary of the interviews is based on the emphasis each interviewee has put on different aspects 

related to three major talking points, aspects brought up by more than one interviewee has been 

viewed as important. 

Possibilities and Responsibilities  

The interviewed roles together give a rather full coverage of personnel with possibilities to influence 

environmental targets and sustainability strategies. Head of strategy and M&A has influence of how 

the environmental strategy and other strategies in market position in relation to competitors and 

upcoming markets is developed (SMA).  

The Sustainability Specialist is located under Research and Development were an important focus is 

to incorporate knowledge about sustainability into business and innovation and support business 

areas and improvements in own operations (SS). In addition, the whole spectrum of sustainability is 

covered on group level by Head of Sustainable Business who makes a Materiality-Analysis based on 

their Environmental & Climate Strategy (SB).  

An environmental group works with developing proposal of environmental targets which top 

management may accept or reject (RC). EHS reporting and communication is included in that group 

and compiles reports to top management (RC). To involve personnel with extensive environmental 

knowledge an environmental specialist was part-time included during the development of the 

Environmental and Climate Strategy who, at the time, also wrote environmental chapters in 

sustainability and annual reports (ES).  

There is no representative from top management included in chosen group of interviewees. However, 

the group captures included aspects in any proposal that is developed, but what flips the decision in 

one what is accepted or not is not possible to determine from this study.  
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Current and Historic Environmental Strategies  

One reoccurring aspects that was brought up during the interviews as a hindrance for ambitious 

environmental work was the focus on safety within the EHS area. In corporations, it is common to 

have EHS, Environment Health and Safety, located together and a strong focus on safety has come at 

the expanse of environment. SB and RC mentioned this as an (at least historical) obstacle for an 

ambitious environmental focus.  

Another issue brought up by several interviewees was a previous CO2 reduction target of 20% to 2020. 

Is the target realistic if one assumes the same production method? (SB) is one example of a question 

that arose when asked to comment on the environment and climate strategy. The usability of 

percental targets has also been questioned, a risk of a percent target not meaning so much if it is not 

reached was proposed. Instead, this interviewee proposed to use a back-casting method, starting with 

deciding the end destination, when the company wants to be there and technical limitations which 

later can constitute the company´s target (SS).  

One interviewee (ES) provided an explanation of the history behind the 20% target. Calculations on 

the possibilities to reach the target was carried out and it was concluded that given that several costly 

investments are carried out, the target can be reached. However, the economic situation in the years 

that followed meant that these investments was not prioritized and hence the environmental target 

remains unreached, and now two years before due-date they seem unrealistic.   

Another interviewee´s (CR) comment connects to the discussion above. The interviewee pointed out 

that the economic situation for SMT has implications for how difficult it is to implement 

environmental efforts. If the economy is strained it is more difficult to afford environmental 

consideration, however when the economy is good, historically, it has been argued that one can afford 

e.g. high energy costs.  

Recently, a decentralization has been carried out at SMT. As an adjustment to the changes new 

environmental targets is currently being developed with strong bottom-up approach (SB; CR). The 

aim has been too make everyone commit to making a change, but what they do is not directed from 

top management at Sandvik. Instead each area is asked what they are willing to do. The sum of all 

planned actions amounts to the overall target. One possible effect of focus on bottom-up approach 

that was mentioned is that there are little incitements for areas to help each other with costly 

investments that might would have been beneficial from an environmental point of view (CR).  

Two interviewees (SB; SMA) pointed out evolving new business areas with environmental focus as an 

important part of the strategy ahead. For SMT it is important to put effort into new upcoming material 

challenges, to see opportunities and invest in research to find new applications. That is a way to not 

only be associated with oil and gas offerings, but to be viewed as a part of the solution in the same 

extent as the company perceives itself as part of the solution (SMA). In addition, it was mentioned 

that to frame sustainability as a business advantage can give another type of momentum in 

environmental efforts at the company (SB).  

One interviewee (SMA) talked about the importance of incitements from society at large improve 

environmental efforts at companies. Historically, industry has not been a driving force for 

environmental progress. Companies are compliant with law but it is not an added value for a company 

as it does not increase sale, it is merely an avoidance of fine. Increased incitements (e.g. from politics) 

could therefore be a driving force, preferably in dialogue with industry.  
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As a final remark, that interviewee sums up the problem as “SMT as a company is not capable of by 

itself take on this enormous challenge, therefore help is needed, from politics in form of legislation 

that support a strong focus on sustainability with a holistic perspective”. 

Risks and Opportunities 

Not all interviewees were familiar with the PB framework, therefore some interviewees were asked to 

comment on a more general question regarding possible consequences of introducing a strong 

environmental focus through utilization of natural science.  

During this phase of the interviews all interviewees expressed themselves differently, but all agreed 

that there must be some knowledge regarding natural science behind environmental targets, i.e. 

environmental targets must be derived from a scientific analysis (SS). Among proposed opportunities 

is increased credibility when environmental targets are anchored with natural science (SB), however 

it was also pointed out that at a company, science and business orientation must go hand in hand (SB; 

SS). Environmental investments cannot be allowed to threaten the company´s competitiveness (ES).    

Specific opportunities for the stainless-steel industry was proposed as a possible business advantage 

for their material if operationalization of environmental impacts steaming from infrastructure 

projects (e.g. a quota of CO2 emission per project) is introduced (SMA).  

The interviewee most familiar with the planetary boundary framework (ES) highlighted the pedagogic 

value of using the framework, especially in educating personnel without environmental competence 

in that environmental problems are multidimensional, that environmental issues cannot be threated 

one at a time and that these problems are connected. But possible threats to the usage of the 

framework include the risk that all may not be convinced of the need to apply the framework in a 

circular economy (SS). In addition, all change creates anxiety for people (SS) and introducing a new 

way of working is most certainly a change.   

One interviewee (SS) put forward the importance of using simplicity and positivity in communication. 

A risk that was pointed out was that enthusiastic employees puts forward environmental targets that 

is not received as enthusiastic. To mitigate this risk, the tone at the top must continue to improve 

(CR).   

Another aspect that was put forward in terms of limitations to using the framework was the 

possibilities to decide how big the company´s responsibility is. It was also argued that if the company 

was to start taking all PB´s into account it would have to be in form of gradually adjusting its processes 

and products carefully. However, a risk with not adjusting to new expectations from society fast 

enough is prolonged levels of emissions and reduced attractiveness for employees (CR).  
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Planetary Boundaries Analysis of Sandvik Materials Technology   

This section presents an analysis of the steel industry in general and of SMT, from an PB perspective. 

Since ocean acidification is driven by the same emissions as those driving climate change, the 

boundary ocean acidification is excluded from the analysis (or rather it is expected to be indirectly 

included). In addition, CFCs has been used in cooling units but are phased out and replaced by soft 

freons or ammoniac in closed systems within the steel industry (Jernkontoret 2001), therefore the 

boundary loss of stratospheric ozone due to CFC´s has also been excluded.  

The purpose with this analysis is to investigate the analytical question number 3 “Is the 

business/processes at SMT suitable for an environmental assessment based on the use of the PB 

framework?” by identifying: 

3.1 Which industrial process features at SMT can be identified for quantification in a first attempt to 

use PB-framework in an environmental assessment of the company 

3.2 If an PB analysis of SMT reveal or hide any new environmental aspects compared to current focus 

areas in their environmental strategy document 

Identification of Industrial Processes for Quantification 

Based on the findings in the analysis presented in table 8 below, it can be concluded that for a 

stainless-steel producer such as SMT the extraction of alloys has major impact on several PB´s.  Other 

processes that are interesting to quantification include combustion equipment such as arc furnace 

and the pickling process which related to the biochemical flow boundary.  Lastly, the purity of scrap 

material entering SMT´s production process is connected to release of novel entities. Furthermore, 

the fact that SMT is a global manufacturer, with production sites in several parts of the world can be 

used to take site-specific considerations regarding freshwater abstraction. 

Environmental Aspects 

The PB analysis in table 7 below emphasizes some other environmental aspects than the 

environmental strategy document, the most striking example being biosphere integrity, land-use 

change and biochemical flows. In addition, the most important focus in the environmental strategy 

document, resource use, is excluded from the PB analysis. Analysis of some PB´s matches the focus 

in the strategy document well, for example climate change and fresh-water abstraction. 
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Table 7: Planetary boundaries, Steel Industry and SMT 

 Steel Industry Sandvik Materials Technology 
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Steel and iron production are highly energy-intensive industries (Olmez et al., 
2016) and the sector´s reliance on coal makes it a large contributor to GHG 
emissions (Smilt 2016). In 2016, the steel industry emitted (on average) 1,9 tons 
of CO2 per produced ton of steel. The same year 1 627 million ton of steel was 
produced worldwide (World steel 2018), accordingly the steel industry emitted 
3091,3 million tons of CO2 that year or approximately 0,02% of the world´s total 
GHG emissions (calculations based on Corinne Et al. 2017). 

Depending on choice of metal alloys used in the 
production process, the upstream GHG emissions varies a 
lot (e.g. 6 times as much for Ni as Cu) (Sperle Et al. 2013).  
In own operations, combustion of fossil fuels (and use of 
electricity) during heating processes is the largest 
contributor to CO2 emissions (p.c. Energy coordinator 
SMT 2018).  
 
Therefore, it seems reasonable to make efforts towards 
incorporating emission-related data for alloys when 
developing new steel recipes as well as changing fuel from 
fossil to bio based.  
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Mining for metals is associated with disturbing habitats for highly diverse flora 
and fauna, thereby causing severe, sometimes irreversible damage to 
biodiversity (Yellishetty, Mudd and Ranjith, 2011). In a list of so called 
megadiversity countries, 8 have emerging mining markets including; Brazil, 
Indonesia, Mexico, Philippines, South Africa, Venezuela, Pap New Guinea and 
Peru (Bowles Et al. 2001). 

To take biodiversity-disturbance into consideration for a 
stainless-steel producer could supposedly be performed 
through using suppliers of virgin alloy metals from 
countries that have deposits but not are biodiversity 
hotspots, maps covering biodiversity hotspots (see 
Cunningham Et al. 2007), can assist during this decision-
making process.  
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The Swedish steel industry emits approximately 3000 tons of nitrogen oxide 
(NOx) which represent 1% of the total NOx emission from Sweden. These 
emissions are derived from combustion in furnaces and boilers, from arc 
furnaces and pickling with nitric acid (Jernkontoret 2001). 
Phosphorus from phosphoric acid is added during pickling, curing, etching and 
cleaning. In Sweden 380 tonnes phosphorus is added annually in these 
processes. Waste (slag) from steel processes in Sweden contains approximately 
¼ of phosphorus (Naturvårdsverket 2013).    

For stain-less steel production, technological 
improvements of combustion equipment especially arc 
furnaces and are crucial for handling NOx emissions in 
own operations (Naturvårdsverket 2013).  
Phosphorus could potentially be recovered from rinse 
water leaving the pickling process, e.g. through precipitate 
techniques. In addition, nanofiltration can be used for 
phosphorus recovery from spent pickling acid (Sandvik 
Materials Technology, 2015).   
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The industry´s claim of land for furnaces, buildings etc. is rather compact but 
onsite storage, handling and processing of iron ore, coal and fluxing materials 
claim relatively large areas (Smil 2016). Extraction of iron ores have major local 
and regional effects on land use changes, especially in Western Australia and 
parts of Brazil (Smil 2016).  

Extraction of alloys can cause land-use changes in 
biodiversity-hotspots. Therefore, the location of suppliers 
can be linked to this boundary as well as biodiversity 
disruption.  
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In Sweden, the iron and steel industry´s emissions of persistent organic 
pollutants to air have been estimated to 3-5 g WHO-TEQi per year, including 
PCDD/PCDF and dioxin-like PCB (Öberg 2006). Dioxins bound to dust are 
emitted from electric arc furnaces (Jernkontoret 2001) Levels of PCDD/PCDF 
and dioxin-like PCBs also exists in slag (Öberg 2006). There is also releases of 
metallic particles, manganese is the most toxic one while chromium, nickel and 
zinc is less toxic (Smil 2016).  
During hot working processes, pillager oil from hydraulic and lubrication system 
and mill scales residues (containing metal oxides, e.g. molybdenum) is released 
to water by entering cooling water. During cold working processes pillager oil is 
released to air in form of oil mist (Jernkontoret 2001).  

During the pickling stage, relatively large amounts of 
hydrochloric acid (HCl) is released to water (Smil 2016).  
For scrap-based steel industry, the purity of scrap material 
has major impact on the emissions to air.  
 
Primary the content of organic material and halogens 
(chlorine and bromine) is of importance. Changes in 
scrap-processing, increase quality control of scrap before 
intake, and pre-heat of scrap (Öberg, 2003). 
In addition, leakage control, recirculation of oil etc. can be 
ways of lowering emissions of oil during own operations.  
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Cokemaking, iron melting and steelmaking processes causes 
emissions of particulate matter (PM10 & PM2,5), Sulfur Dioxide 
(SO2), Nitrogen Oxides (NOx), Carbon Monoxide (CO) and 
volatile organic compounds (VOC) (Smil 2016). 
 

In own operations, the largest emissions of dust originate from roof lights 
used for ventilation above hot processes as well as filters used for 
ventilation during the steel melting process.  
 
In addition, handling of slag causes diffuse emissions of dust (p.c. 
environmental engineer, SMT 2018). Attempts to customize the slag to 
reduce dust emissions have been carried out at SMT (p.c. R&D, SMT 
2018). The purity of input (scrap) material also has impact also on these 
emissions. 
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The steel industry is a major industrial consumer of water (Smil 
2016). A survey from 2011 showed that water consumption is 
approximately ranging from 1,6 to 3,3 m3 per tonnes produced 
steel (World Steel 2015). The World Steel Association stresses 
the need for a holistic approach to water management including 
consideration of water availability and quality, discharge 
possibilities, geographical location and regulatory framework 
(World Steel Association 2015). 

Site-specific considerations of water availability should be guiding 
prioritization of actions (sites with water scarcity problems being 
prioritized), e.g. water saving, emission control or zero discharge (Inspire 
Water 2017).   
 
When reasonable, nanofiltration and reverse osmosis can be used purify 
and re-circulate process water. In addition, water scarcity should be 
considered during establishments and in supply chain management 
(Inspire Water 2017). 
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Discussion 

The discussion is divided into different parts corresponding to the results from each part of the study 

(literature study, interviews, PB analysis). The discussion uses conclusions for the empirical questions 

to discuss the analytical questions 1-3, as well as the overall research question ‘Is the planetary 

boundary framework a suitable to improve a company´s sustainability performance?’ the analytical 

questions are presented again below. 

1. Is there methodological/scientific relevance in developing the PB framework for the purpose 

stated in the research question? 

2. Does key players in leading positions at the focal company think that the PB framework has 

potential for improving environmental performance at the company? 

3. Are the business/processes at the focal company suitable for an environmental assessment 

based on the use of the PB framework? 

Structural Literature Review 

The fact that the PB framework was never intended to be applied at any other level than global (Galaz 

Et al. 2012; Vargas Et al. 2018; Fang K. Et al. 2015) has so far meant that easily and accessible methods 

for applications for organizations is lacking. The methods for implementation of the PB framework 

that do exist is still immature in nature, e.g. PB -LCA (Rydberg et al.2018). Mature, well-studied 

methods for implementation requires further research in implementation methods and (perhaps 

more important) mapping of effects from implementation on specific firms, industries or regions.  

Corporations tend to react to (among others) institutional pressures rather than feedback from earth 

systems (Whiteman Et al. 2013; Clift Et al. 2017). Therefore, it seems to make scientifically sense to 

keep developing ways to utilize the framework as it could enable external stakeholders to scientifically 

distinguish between ecological sustainable and unsustainable companies (Fang K. Et al. 2015) or 

sustainable or unsustainable states of regions (Vargas Et al. 2018) and through that increase external 

pressure towards improving corporate sustainability performance as well as environmental 

governance and natural resource management. 

It can be concluded from this study that the PB framework has potential as a strong assessment tool, 

and it has been used to identify companies which are qualified for receiving environmental 

sustainability funds (Frischknecht Et al. 2015). Environmental assessments have also been carried 

out at national (Fang K. Et al. 2015) and regional (Akiyama, T. et al., 2016) level were poor data 

availability and quality has been identified as a limiting factor. The methods for regional safe 

operations spaces could be utilized for site-specific considerations in a global company.  

In addition, developed methods for operationalization of 6 PB´s can tested without fully 

implementing the framework (or even changing focus in environmental strategy), e.g. scientifically 

based targets (SBT) for climate change, available water remaining (AWARE) for freshwater 

abstraction and chemical footprint methodology for release of novel entities (Clift Et al. 2017). If 

implementation of these methods increases SMT’s sustainability performance or not is however 

impossible to tell without a study of CEP before and after implementation.  

As of now, the content in the framework is contested (Galaz Et al. 2012) which may induce 

considerable debate during implementation. Hence, any form of allocation of fair shares of operation 

space, regardless of corporations themselves or institutions perform it, would most likely lead to 

considerable debates (Bjørn Et al. 2017; Clift Et al. 2017; Fanning & O'Neill 2016; Robèrt Et al. 2013; 
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Hauschild 2015). To mitigate these difficulties to some extent, a scientifically sound method for 

allocation is necessary.  

Implementation of the PB framework has been argued to have value as a guiding tool, to guide among 

well-known ecological problems (Robèrt Et al. 2013; Huaschild 2015; Rydberg Et al. 2018). One 

methodological value in developing the PB framework for corporative implementation could thus be 

to visualize the connections between cause and effect, which supposedly could facilitate 

understanding of complex environmental problems were methods for this is lacking.  

Semi-Structured Interviews 

Most of the interviewees was skeptical towards the PB framework´s potential to improving 

environmental performance at SMT. The skepticisms could partly be explained by the fact that most 

of the interviewees were unfamiliar with the framework to begin with. During the interviews the 

interviewer therefore explained the PB framework (or to propose a strong focus on natural science) 

before the interviewee was asked to have an opinion. Consequently, there was not a lot of time to think 

through the PB framework´s potential to improve sustainability performance.  

One interviewee (ES) though, mentioned a strong pedagogic value in using the PB framework for 

educational purposes, others mentioned increased credibility (SB) and abilities to attract new 

employees (CR) [who thinks responsible actions towards the environment is important]. In addition, 

many interviewees mentioned the need to have scientifically grounded environmental targets, but 

that implementing a new way of working with it might not be necessary.  

Three of the interviewees (SB, SS, ES) mentioned that environmental targets efforts within a 

corporative context needs to go hand in hand with business. This means that environmental efforts 

that also reduce costs typically is prioritized above those that do not. Environmental consideration 

(above what is legally required) can be taken but not at the extent of the company´s profitability.   

Planetary Boundaries Analysis of Sandvik Materials Technology   

The processes and business of SMT seems, based on the findings from the PB analysis performed in 

this study, suitable enough for a PB analysis. The analysis differs in focus area from 

upstream/downstream to own operations depending on PB, hence if one were to make a full-scale 

quantitative PB analysis for the whole value-chain for all PB; s one might find areas were connections 

to PB´s is not so easily defined. Another issue with adopting a full-scale quantitative PB analysis is 

how one should handle the boundaries that are not yet quantified.  

To sum up, based on the findings presented above, this study concludes that the PB framework has 

potential in improving sustainability performance at SMT (assuming that external pressure through 

enabling stakeholders to differentiate between sustainability and unsustainability in absolute terms 

leads to improved sustainability performance) but that some pre-requisites for implementation is 

missing. First, methods for implementation is immature and hence difficult to implement 

(implementation would have to accept current limitations) and second, commitment at SMT is 

lacking.  
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Conclusions 

As for now, methods for applying the PB framework are not well-studied and examples of 

implementations is lacking, the methods that do exist tend to be immature in their nature. On the 

other hand, given the benefit of being able to scientifically distinguish between ecological 

sustainability an unsustainability, this study does not dismiss the usability of the framework as such. 

However, more research is needed to create a methodical framework for application suitable for 

companies.  

To implement the framework today requires a strong commitment from management, which makes 

a full-scale implementation were SMT takes on the challenge of remaining within all planetary 

boundaries without external support unlikely. External factors such as increased external pressure 

could change this, but for now, there is no such pressure and there is no way of allocating a fair share 

of operation space for induvial firms.  

The activities and processes at SMT are well suited for an PB analysis, therefore it is no hindrance for 

utilizing this PB analysis as input to environmental strategic documents. In addition, methods for 

operationalization of some PB’s could be tested without a full-scale PB analysis and incorporated 

without changing the focus areas in the environmental strategy. There is however, not possible to tell 

if that would increase the sustainability performance of SMT.  

Future Research 

Whether the sustainability performance is improved by the proposed methods or not is difficult to 

determine, therefore a full-scale quantitative PB analysis coupled with a follow-up on performance 

on ecological indicators is suggested for future research.    

In addition, to incorporate social sustainability either through adapting Sustainable Development 

Goals(SDG´s)-compass or the conceptual model of relating SDG´s to biosphere, society and economy 

into an analysis of sustainability performance of a company would broaden the coverage of these types 

of studies.  
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Appendix I: Summary of studied Literature 

Title  Summary Reference 

Development of a life-cycle impact assessment 
methodology linked to the Planetary 
Boundaries framework 

Development of LCA methods for relating environmental impact to control 
variables in PB framework using LCIA indicators. Development of characterization 
factors for 85 elementary flows viewed as dominant contributors to transgression of 
specific boundaries.  

Rydberg Et 
al. 2018 

Tracking resource use relative to planetary 
boundaries in a steady-state framework: A case 
study of Canada and Spain 

Planetary Boundaries is downscaled to a national and sub-national levels. To 
estimate (consumption-based) national ecological footprints an input-output 
analysis was applied, thereafter indicators contributed to drawing conclusion on 
which resource use that needed to decline, and with how much.  

Fanning & 
O'Neill 2016 

Planetary Boundaries: Ecological Foundations 
for Corporate Sustainability 

Argues that a deeper connection between natural science and corporative 
management is required to do something about the fact that while sustainability 
management studies are multiplying ecosystems seems to be worse off.  

Whiteman 
Et al. 2013 

Linking Environmental Management 
Accounting: A Reflection on (Missing) Links to 
Sustainability and Planetary Boundaries 

Addresses links and missed links between EMA´s and ecological sustainability. The 
paper coves links to global ecological sustainability through the application of PB 
framework.  

Schaltegger 
2018 

Analyzing the concept of planetary 
boundaries from a strategic sustainability 
perspective: How does humanity avoid tipping 
the planet? 

Basic principles of sustainability and guidelines to fulfill them form a framework 
referred to as FSSD-framework for strategic sustainable development, is coupled 
with planetary boundary approach to overcome some of the critical weaknesses in 
PBA. By combining the two frameworks the authors argue that activates on micro 
level (single firm) can be directed towards sustainability even when specific global 
metrics is not well known. 

Robèrt Et al. 
2013 

Better – But is it Good Enough? On the Need to 
Consider Both Eco-efficiency and Eco-
effectiveness to Gauge Industrial Sustainability 

Discusses environmental sustainability in absolute terms, setting boundaries and 
developed metrics for gauging engineered solutions against. In addition, it lists 
needs and possibilities in moving from efficiency to effectiveness.  

Hauschild 
2015 

Exploring the planetary boundary for chemical 
pollution 

The difficulties of operationalize the PB for chemical pollution (due to large 
quantities of single or mixtures of chemicals) is addressed. Approaches to address 
this issue is developed which include: (1) develop indicators for chemical pollution 
(control and response variables), (2) Develop new technologies that emphasize 
preventive approach (3) coordinate pollution control and sustainability efforts. 

Diamond Et 
al. 2015 

Natural Resource Economics, Planetary 
Boundaries and Strong Sustainability 

Strong sustainability in economics is expressed as respecting the planetary 
boundaries. The authors argue that standard tools for resource economics for 
exhaustible resources can be applied which in turn can affect policies adopted for 
allocating safe operation spaces.  

Barbier & 
Burgess 
2017 

The Environmental Sustainability of Nations: 
Benchmarking the Carbon, Water and Land 

The authors operationalize and update footprint-boundary in ESA (environmental 
sustainability assessment) with a focus on methodological approaches for national 

Fang.K Et al. 
2015 
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Footprints against Allocated Planetary 
Boundaries 

level applications. Boundaries for carbon emissions, water and land use was 
allocated for 28 countries.  

Assessment of Downscaling Planetary 
Boundaries to Semi-Arid Ecosystems with a 
Local Perception: A Case Study in the Middle 
Reaches of Heihe River 

A regional sustainability assessment by downscaling planetary boundaries to a 
region. A combination of top-down and bottom-up approach was applied, and it 
was conducted that the region did not stay within its safe operation space.  

Akiyama, 

T. et al., 

2016 

Is Earth recognized as a finite system in 
corporate responsibility reporting? 

A comprehensive study of how ecological limits is communicated in CR reports. The 
authors found a 10-fold increase in the use of ecological limits in CR reports during 
the period 2000- 2014.  

 Bjørn Et al. 
2017 

National environmental footprints 
and planetary boundaries: from methodology 
to policy implementation 59th LCA forum, 
Swiss Federal Institute of Technology, Zürich, 
June 12, 2015 

A conference report. Precentors showed how transformations on PB to per capita 
allowances, safe and unsafe areas had been determined by some by the level of 
confidence, the level of overshoot and global trends.  
PB had also been used for identifying companies qualified for receiving 
environmental sustainability funds.   

Frischknecht 
Et al. 2016 

‘Planetary boundaries’—exploring the 
challenges for global environmental 
governance 

Four interrelated challenges for global environmental governance is discussed.  (1) 
Interplay between environmental science and global policies (2) The capacity of 
international institutions to deal with individual boundaries and the interplay 
between them (3) international organizations capability to deal with PB´s and 
interactions between them (4) Global governance and its role in framing socio-
ecological innovations 

Galaz Et al. 
2012 

The Challenges of Applying Planetary 
Boundaries as a Basis for Strategic Decision-
Making in Companies with Global Supply 
Chains 

Through analyzing literature three major scientific and technical challenges in 
operationalizing PB in decision-making. (1) the identification of boundaries at 
different geographical scales (2) Approaches to allocate fair shares of the “safe 
operation space” across value chains and (3) The need for international bodies to 
co-ordinate implementation of any measures needed to stay within the safe 
operation space, globally.  

Clift Et al. 
2017 

Linking planetary boundaries and ecosystem 
accounting, with an illustration for the 
Colombian Orinoco river basin 

The authors argue that the lack of sub-global planetary boundaries limits the use of 
the framework for environmental governance and natural resource management 
since that is the level at which these decisions are made. Therefore, the study 
investigates if and how ecosystem accounting can be used in combination with the 
PB framework.  

Vargas Et al. 
2018 

Planetary Boundaries and Sustainability 
Indicators. A Survey of Corporate Reporting 
Boundaries 

Methodological foundations for boundary setting (to improve sustainability 
reporting) is studied and the corporative practice in doing so (in particular 
ecological indicators) is investigated.  

Antonini & 
Larrinaga 
2017 
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Appendix II: Summary of outcome of semi-structured interviews 
 

1. Could you briefly describe your role at the company? 
(follow up on responsibilities and possibilities to influence environmental targets and/or sustainability strategies.)  

Head of Sustainable business 

Sandvik Group 
Broad role, for the whole spectrum of sustainability.  
Made materiality-Analysis based on Environmental & Climate Strategy. 

Sustainability Specialist 

Sandvik Materials Technology 

Located under research & development, tries to find ways to incorporate knowledge about sustainability in 
business and innovation. Operative role closely connected to supporting businesses areas and 
improvements in own operations.   

Head of Strategy and M&A 

Sandvik Materials Technology 

Responsible for strategies, from supply chain, talent management etc. in own operations as well as 
development of strategies in market position in relation to competitors and upcoming markets. Also, buys 
and sells companies for SMT.  

EHS Reporting and 

Communication 

Sandvik Group 

 

Included in environmental group which works with developing environmental targets.  

Included in EHS council as secretary and representing reporting and communication. EHS council is 

responsible for conducting basis for decisions to top management. Compiles reports to top management, 

helps business and product areas with their ratios and measurements. More involved in follow up than 

target setting.  

Previous Environmental 

Specialist 

Sandvik Group 

Part-time used as environmental-specialist at group level. Included in many EHS-council meetings and 

wrote environmental chapter in sustainability and annual reports. 
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2. Are you personally involved in the environmental & climate strategy? 
(Follow up on how the Environmental & Climate Change strategies/work as it looks now, and historically, strength/weaknesses) 

Head of Sustainable business 
Sandvik Group 

Historically, too much focus on safety in EHS has limited the focus on environment. 
Questioned if the current target of 20% reduction of CO2 emissions is realistic, assuming the same 
production method. New short term targets have been developed by the EHS Council, based on a bottom-
up approach which should be better based on reality 
 
To focus on environmental performance as a business advantage will help in evolving business and can 
give another type of momentum in environmental efforts at a company.     

Sustainability Specialist 
Sandvik Materials Technology 

Not involved in the 2020 strategy. Would however, choose to use another method than % targets. There is 
a risk that % reduction targets do not mean so much if such targets are not met. 
Instead, define the end destination Define the end, decide when we want to be there and define technical 
limitations. 

Head of Strategy and M&A 
Sandvik Materials Technology 

A draft to a new sustainability strategy has been conducted which is concentrated on material challenges in 
upcoming markets.  
 
Important to not only be associated with oil and gas, but put more effort into promoting other areas, and 
be viewed as part of the solution in the same extent as the company perceives itself as part of the solution 
Our offerings: commercialize, see opportunities and invest in research to find new applications  
Own operations: compliance with law, not a value in its self for a company (does not increase sales) other 
than avoidance of fine 
 
Increased incitements from society important for driving ambitions further, preferably in a dialogue with 
industry, but it is seldom industry that goes ahead in change processes in society throughout history  

EHS Reporting and Communication 
Sandvik Group 
 

Historically, focus has been on safety in EHS, at the expense of environment.  
New targets have recently been developed, which is an adjustment to a decentralization that has been 
carried out at the company.  The aim has been to make everyone to commit to making a change but what 
they do is not directed from top management at Sandvik. Instead each area is asked what they are willing 
to do. All planned actions amount to the overall target (i.e. bottom-up approach).    
 
The though process behind the chosen approach is to anchor the targets more amongst them who must 
make the changes to reach a specific target of reduced environmental impact.  
 
Environmental targets are commonly not reached, which is another argument for changing the approach.  
But this approach (and de-centralized companies at large) is more difficult when it comes to large 
investments. When everyone is responsible for their own little patch, there is little incentives for helping 
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other areas with a costly investment even though that might would have been beneficial from an 
environmental point of view.  
 
A risk is that environmental targets is developed by enthusiastic employees who thinks environmental 
aspects are important, which is not equally as enthusiastic received. Communication and tone at the top 
must continue to improve, to meet that.  
 
The economic situation for the company has implications for how difficult it is to implement 
environmental efforts. If the economy is strained it is more difficult to afford environmental consideration, 
however when the economy is good, historically, it has been argued that one can afford energy costs etc.  

Previous Environmental Specialist 
Sandvik Group 

The previous environment and climate strategy was initiated when the company was removed from Down 
Jones Sustainability index due to lack of a climate strategy. When a new strategy was formulated it was 
developed with the intention to cover more than just climate issues, therefore parts of the planetary 
boundary framework was included in background information as a mean to inform decision-makers on the 
relationships between different environmental issues.  
 
All PB´s was not included due to perceived limitations in possibilities to covey complex global 
environmental problems to decisions-makers not engaged in the subject matter. Some were thought of as 
being included indirectly, e.g. acidification through targets on decreasing CO2 emissions.  
Before the strategy was finalized, calculations on the possibilities to reach the target of 20% decrease in 
CO2 emissions was conducted. It was concluded that given that several costly investments are carried out 
the target can be reached. However, the economic situation in the years following meant that the 
investments could not be carried out and hence the environmental target remains unreached.  
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3. What benefits and or disadvantages can you see on beforehand of introducing planetary boundary (or a strong focus on natural 

science) framework to develop the environmental strategy? 

(follow up on implementation issues)   

Head of Sustainable business 
Sandvik Group 

Increased credibility when anchoring environmental targets with natural science. However, at a company 
science and business orientation must go hand in hand 

Sustainability Specialist 
SMT 

Targets needs to be derived from natural science when formulated as what it is we want to achieve (i.e. this is 
what we want to achieve based on a scientific analysis). 
But possible challenges in using the PB framework may be that everyone is not necessarily convinced of the 
need of PB in a circular economy, and sustainability and profitability must go hand in hand (at a company).  

Change creates anxiety for people. Therefore, use positivity and simplicity in communication. 

Head of Strategy and M&A 
SMT 

Operationalization of environmental impacts to infrastructure projects (e.g. a quota of CO2emission per project) 
could benefit stainless steel production. Long pay-back time for some infrastructure projects (e.g. a district 
heating project in Sandviken) is a problem, where support from society at large would be needed.  
Eco-labelling of business-to-business products not as common as for costumer products, the demand for eco-
labels is not strong, even if SMT would like to offer that. 
SMT as a company is not capable of by itself take on this enormous challenge, therefore help is needed, from 
politics in form of legislation that support a strong focus on sustainability with a holistic perspective.  

EHS Reporting and 
Communication 
Sandvik Group 
 

The scientific perspective is a parameter to take into consideration. Also, it is a philosophical question, if the 
company believes that they can construct useful framework by themselves, which does not necessarily mean 
that it is not possible to be anchored in what science say´s about environmental issues. 
There is an opportunity of growing what could be future successful business for our company, by taking an 
approach where such business opportunities are allowed to grow in an isolated 'company environment' and as 
it evolves, it could work as a method of phasing out existing "risk" (PB negative) businesses or processes within 
our current company setup, and thus, by a gradual replacement of 'Old business and/or technology with new 
from these newly developed operations comes an opportunity to bridge the gap, both from a business 
performance and an environmental perspective 

Previous Environmental Specialist 
Sandvik Group 

The PB framework has a strong pedagogic value in educating personnel without environmental competence in 
that environmental problems are multidimensional, that environmental issues cannot be threated one at a time 
and that these problems are connected. 
Difficulties in using the PB framework is for example how to decide how big a certain company´s responsibility 
is. 
A presumption for making investments in taking more environmental consideration is that it does not threaten 
the company´s competitiveness, unless something else is pressuring towards such a development.  
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i Weighting of toxic equivalents (TEQ) were performed were the amount of each toxic component is 

multiplied by one weight factor (TEF) related to the toxicity of 2,3,7,8-tetrachlorobenzene p-dioxin. The 

weighted toxicity is performed using WHOs 2005 guidelines (Öberg 2006).  
 

 

                                                             


