
Stockholm Resilience Centre
Research for Governance of Social-Ecological Systems

Master’s Thesis, 30 ECTS

Sustainable Enterprising Master’s programme, 120 ECTS

Finding the Dollar Language

Drivers and rationales for monetising corporate 
environmental and social impacts

– practices in counting the true value of business 
operation from ecosystem services perspective

Maja Forslind



STOCKHOLM RESILIENCE CENTRE, STOCKHOLM UNIVERSITY 

Finding the Dollar Language  

Drivers and rationales for monetising corporate 

environmental and social impacts –practices in counting 

the true value of business operation from ecosystem 

services perspective 
 

 

 

Maja Forslind 

Master’s thesis  
Sustainable Enterprising  

June 2012  
 

 

 

 

 

 

 

Supervisor: Pontus Cerin, Associate Professor,                                                
Environmental Strategies Research, School of                                                           
Architecture and the Built Environment, KTH 

 
With support from Filippa Bergin, Invest in Change 

 

 



2 
 

 

Abstract  
 

The thesis explores how monetisation of corporate externalities, can be carried out in order to 

provide investors, policy makers and consumers with accurate pictures of the true costs and 

benefits of business operations from a resilience and ecosystem services perspective. By 

drawing conclusions from company cases, and previous research – methods, drivers and 

monetary values of impacts such as carbon dioxide, water usage, pollutants and land use are 

analysed. The findings reflect opportunities that open up with monetisation, in terms of tools 

for guidance and support in internal corporate decision making, by making the actual impacts 

visualised and understandable.  Findings from company cases, show that monetisation of 

corporate effects has potential to contribute to visualising impacts – and add knowledge that 

may close information gaps internally as well as externally. It can guide and facilitate 

strategic choices at corporate level. It may also have a role in bridging information 

asymmetries in the picture of a firm’s operation, to consumers and investors.  Monetising 

effects may facilitate identification of risks arising from ecosystem services dependencies, 

visualising the actual impacts by, assed costs in losses in ecosystems’ production (yields e.g.) 

caused by corporate harm.  

Providing relevant information to policy makers, on obstacles and where regulative incentives 

are needed, and investors and consumers with guidance, monetisation of impacts potentially 

can play a part in bridging market information gaps toward better incentive structures and 

possibly facilitating effective market transformation in favor of sustainable production and 

consumption patterns. 
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1. Introduction 
 

1.1 Background and problem statement  

 

1.1.1 Ecosystem services, biodiversity and business  

Business depends generally on ecosystem services in their value chains. Resources underpin 

production that requires an adequate water supply, fertile soil, and pollination. The 

introduction of the concept ecosystem services on the global agenda by the UN-led 

Millennium Ecosystem Assessment (MA), put light on the relation on business dependency 

and impact on ecosystem services and biodiversity and particularly the challenge of the 

imperatives of maintaining biodiversity and meeting development goals. The assessment 

revealed that two-thirds of the ecosystem services were degraded as a result of human 

activities. As costs for resources are likely to escalate along with growing ecosystem 

degradation, we face a critical need to improve resource efficiency. Other factors are further 

enhancing the challenge; the climate change, world population is expecting to grow to over 

nine billion by 2050, and a growing middle class (Reid et al., 2005). The value of the world’s 

ecosystem services was calculated to US $ 33 trillion in one of the first efforts to estimate a 

global yearly average price tag, which was about twice the value of the global gross national 

product (Costanza et al. 1997 p. 259). The global price system would look very different if 

ecosystem services were actually paid for and commodities would have a greater price 

(Costanza et al. 1997).  

 

Biodiversity, offering a large variety of goods and services that support human life – calls for 

more ambitious policies and management, especially since this is the least considered 

environmental aspect in investments by financial analysts, which steer future global resource 

use and thus the behavior of firms (Cerin & Belhaj, 2009). Except from the benefits we enjoy 

today, biodiversity plays a role as future insurance. In spite of industrialisation of agriculture, 

manufacturing and technological revolution – we remain dependent on functioning 

ecosystems while human activities challenge ecosystems and biodiversity to exceptional 

levels (TEEB, 2010). Efforts such as the recent UN initiative the Economics of Ecosystem 

Services and Biodiversity (TEEB) have evolved to take the ecosystem services concept into 

public and corporate decision processes providing guidance for business on how to address 
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risks and opportunities associated with ecosystems and biodiversity. These initiatives, 

acknowledge the need for metrics, including valuation (TEEB, 2010). 

1.1.2 Investments – for the future?  

“A resilient world would include all the unpriced ecosystem services in development of 

proposals and assessments.” (Walker & Salt, 2006, p. 148). Decisions taken today may have 

direct and future impact on ecosystem services. For regulators one challenge is to bring 

potential future losses of biodiversity and ecosystem services into today’s decision making. 

One of the ways to help markets recognise biodiversity and ecosystems services is, to get 

externalities into business valuation. TEEB calls for more studies of the value of biodiversity 

and ecosystem services at company and investor level to set the costs and benefits of 

managing biodiversity and ecosystem services sustainably or unsustainable (TEEB, 2010). 

The UN High Level Panel on Global Sustainability recognises in regards to building global 

resilience – that negative externalities exists in principle for every area of economy – goods 

fail to bear the full social and environmental cost of production and consumption. Considered 

market failures, the Panel means that a sustainable economy requires a pricing and regulatory 

system that reveals the full cost of goods and services – in this transformation, governments 

are lifted as having a major role to play, while the private sector is an important driver of 

change (United Nations, 2012). The fact that companies do not pay the costs from their 

operations, is also recognised by UN’s Principles for Responsible Investments (PRI). They 

declare that without adequate information about these external costs, markets have failed to 

accurately account for the dependency on ecosystem services (PRI, 2010).  

Frameworks and tools for measuring social impact, is becoming of interest for more actors 

than philanthropists. In for profit, not for profit organisations, and governments – there is an 

increased focus on tangible accountability for the social impacts generated from operations 

(Maas & Liket, 2010). Investors, and financial institutions, have – even from a self-interested 

perspective, reasons to be socially responsible. Hawley and Williams (2000) argue that large 

institutional investors, so called universal owners, have an economic interest in long term 

sustainability of the economy. These owners have nothing to win on short term betting 

behavior that threatens the function of economy by depletion of sources on which the 

economy relies on. For a universal investor an externality at the company level, turns out to 

be an actual cost; internality in the investor’s global portfolio (Hawley & Williams, 2000).  

According to World Resources Institute (WRI), ecosystem services are becoming a 
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mainstream business issue and governments, financial institutions but increasingly businesses 

are beginning to factor in ecosystem services risks and opportunities (WRI, 2009).  

1.1.3 Incentives for action by business toward sustainability  

Despite commitments and strategies by companies to decrease their environmental impacts 

major improvements are absent. Even though some companies have developed solutions to 

global challenges, these firms do not represent the majority. There is a gap regarding the 

information firms disclose to different stakeholder, in what they communicate and what they 

do. The tools for analysing and manage environmental aspects are not always efficient in 

generating improved performance, but for companies to strengthen legitimacy (Cerin, 2002a). 

The reporting on environmental management tends to disclose scarce on companies’ complex 

issues, instead showing results that satisfy stakeholders. For example firms that pursued 

environmental reports emitted twice as much greenhouse gases per turnover than those 

companies not reporting (Cerin, 2002b). Obstacles to pro-activity presented by Cerin, are that 

it may cost less to act irresponsible, and that it is cheaper to invest in external communication 

to create responsible images. One major reason for this is that environmental harm appear as 

external costs distant from the responsibilities and legal boundaries of the firms that are 

producing products and impacts (Cerin, 2005).   

 

Antheaume (2004) points out that comparison cannot be made of external costs of firms due 

to differences in the methods used and the impacts taken into account. For those impacts that 

can be translated there are wide-ranging estimates (Antheaume, 2004).  Calculations on 

externalities of companies’ impacts through their value chains, or tools for businesses or 

investors seem to be under developed. Managerial tools developed for taking environmental 

aspects into account oftentimes fails to take incentives into consideration, making the tools 

short lived in the implemented organisation (Cerin & Swanström, 2006). 
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1.2 Thesis objective and research questions  
 

Background  

The research idea was developed in collaboration with a newly established investment 

company, Invest in Change, with a mandate from one of the major Scandinavian investors in 

retail, to strive at finding methods for valuing companies’ environmental impacts in monetary 

terms. In the light of the above described evolving agenda these investors wish to obtain an 

accurate picture of the true value of their portfolio by including monetised environmental and 

social key performance indicators.  

 

Research objective and questions  

The thesis aims at contributing to knowledge about corporate practices and incentives for 

putting monetary values on environmental and social impacts, and explore what valuation 

approaches may be used in order to provide investors, consumers and policy makers with an 

accurate picture of the value of firms’ operations from ecosystem services and resilience point 

of view – in regards to contributing to sustainable investments, production and consumption 

processes. This is achieved by investigating methods and drivers for monetising companies’ 

impacts on society and the environment from previous research, studies and company cases 

while posing the following research questions:  

 

• How do companies measure their environmental and social impact in monetary 

values? 

• What values are used and disclosed?   

• What incentives and motivating factors are found for monetising corporate external 

impacts?  

 

1.3 Limitations  
 

The thesis does not primarily apply an investor perspective, even though the thesis idea 

originated in investment valuation. The assumption is that knowledge about the practices of 

generating monetary values of impacts – may serve other stakeholders than companies, such 

as the investor community, NGOs, consumers, and policy makers. The case studies therefore 
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focus on practices and monetisation methods at corporate level – in order to be able to return 

to the investment perspective in the discussion section.  

It is beyond the scope of the thesis to thoroughly study the research areas of climate change 

modeling or disbursement modeling of emissions, since the focus is to explore the 

monetisation approaches chosen by the companies.  

The thesis takes both social and environmental impacts into consideration, but given the fact 

that few conventional companies are translating their social impacts into monetary values yet 

–main focus is on environmental impact.  
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2 Theoretical framework  
 

This chapter provides theoretical frames for the study. In order to understand the processes 

of monetisation, a historical background to the concepts of externalities and ecosystem 

services valuation as well as theories on incentives for companies to act responsible are 

explored. Concepts of valuation of social externalities are also presented. 

 

2.2 Externalities – the problem of social costs  
 

An external cost may appear remote from its source, influence economic agents that is not 

involved in the market transaction. An externality occurs when a substance is emitted by an 

agent into the environment without any market transaction taking place. The external cost 

arises when, and if, it causes damage to other actors, as stipulated by welfare economist 

Arthur Pigou (1920). Externalities cause inefficiencies in the sense that production processes 

are biased toward a system with low private production costs, but not necessarily low social 

costs (Pigou, 1920). In 1960, Roald Coase argued that effective ways of solving the problem, 

is for the person harmed by the externality and the people creating it to negotiate. Individuals 

can come to efficient agreements without the interference of a third party, such as 

governments, when transaction costs are low. The legal framework for allocation of 

responsibility however, he argued, rests on governments. The problem is about choosing the 

adequate social arrangement for managing the negative effects. Any solution will have costs, 

and regulation does not come around the economic question of how to best handle harmful 

effects since even desired policies, need be based on how markets deal in practice with 

conflicting situations. Coase lifted as the beauty of a smoothly operating pricing system that a 

decrease in value of production as a result of a posed harmful effect, imply a cost for both 

involved (Coase, 1960, p. 14). Legal institutions enable and lower the costs of transactions, 

and in that regard improve the allocation of resources. Consequently, he promoted defined 

ownership, and property rights to be treated as production factors (Coase, 1960).  

2.2.1 Property rights – extended producer responsibility  

The vast amounts of tools for environmental management promoted by consultants and used 

in business have not yet delivered results in improvements in impacts and company 

performance. Since no great general improvements appear to have been made, stronger 
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incentives for sustainability such as extended producer responsibilities are legitimate 

according to Cerin (2005). Public support and legislative action is suggested to extend 

responsibilities. Legislation has been focusing on environmental standards, and up-streams 

incentives but low degree of change in terms of avoided negative impacts are seen. 

Governmental legislation could put emphasis on the competiveness of actors to act 

environmentally and socially responsibly. If transactions costs ought to be taken into 

consideration by assigning property rights – for example to emit – to those actors with 

greatest resource efficiency potential, the free ride problem would translate into a production 

factor. Companies can then enjoy private financial gains, by development of improvements 

that serve society. The actors that have greatest possibilities to change and improve the 

product in favor of social and environmental outcomes should be imposed incentives to act 

responsible (Cerin, 2005). If car manufacturers
1
 where held responsible for emissions from 

the entire value chain of their products, the encouragement for financial gain and 

environmental influence match. If the right to emit is delimited the value of not polluting is 

tradable to other actors, economic players may compete to improve the environment – this 

would mean emission costs were converted into production costs (Cerin, 2005). 

 

2.3 Asymmetric information  
 

Ineffective markets exist due to, according to Akerlof (1970), the presence of asymmetric 

information, which result in more bad products in the market than products of good quality.  

Inefficient markets may be self-sustained. For a seller, the incentives are higher to market 

goods of poor quality, since, the returns of a good quality product will mainly benefit an 

entire group rather than the seller. The average quality of goods and their proportion in a 

market tend to be reduced due to information asymmetric, occurring when sellers have more 

information about a product than the buyer. Akerlof was in 1970 explaining the problem of 

quality uncertainty using the example with markets for bad cars. It is possible to market bad 

cars at the same price as good cars because it is impossible for a buyer to know the difference 

in quality between them. “The purchaser's problem, of course, is to identify quality” 

                                                           
1
 In 2012 the EU implemented a law where the responsibilities for emissions during use are allocated as costs 

to vehicle manufacturers, encouraging manufacturer collaboration to enable the most efficient reduction of 
emissions (European Parliament, 2011).  
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(Akerlof, 1970, p. 495). The seller always knows more than the buyer, resulting in bad 

products drive out good products in the market (Akerlof, 1970). 

In its entirety Akerlof’s theory deals with trust and informal insurances as preconditions for 

trade and production. When the uncertainty is big, business suffers. For external stakeholders, 

such as consumers or – ethical analysts in the financial sector – there are difficulties in 

decoding the images presented by firms, which in turn result in failures to detect the true 

identities of companies (Akerlof, 1970). For the purpose of counteracting the uncertainty in 

information of quality, several insurance mechanisms or “institutions” arise – such as 

guarantees from sellers to buyers, brand names or licensing of various kinds (Akerlof, 1970).  

The information asymmetries among actors in the value chains that Cerin studied, contributed 

to the lack of improvements of products. Efforts that can function as information bridges may 

diminish the information gap including the difficulties for consumers to identify various costs, 

and quality (Cerin, 2005). If product improvements would be beneficial for companies in 

other stages than in the company’s own phases of the life-cycle, by allocating property rights 

to actors that have the appropriate information and hence can decrease life cycle impacts of 

their products – it would decrease negative impact from asymmetric information in the value 

chain where customers get to rely on insignificant knowledge (Cerin, 2005)  

 

2.4 Resilience thinking  

 

Before exploring ecosystem services valuation, a quick return to Walker and Salts’ 

statement on a resilient world that would take all unpriced ecosystem services into 

account in any decision: 

Resilience of a social ecological system is the capacity to deal with change, and avoid 

surprises and continue to provide us with ecosystem services and goods that underpin human 

lives. Surprises may be external disturbances threatening to push our system over to undesired 

states and conditions. An important factor building capacity to deal with change and save 

options and operating space for the future is biodiversity. This includes saving broad varieties 

of response functions among crops or species generally (Walker & Salt, 2006).    
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2.5 Ecosystem Services Valuation  
 

The chapter lays out the basis for valuation techniques – for ecosystem services – 

while next chapter deals with concepts of monetisation of externalities.  

  

Through land use change we make trade-offs, and decisions which directly change ecological 

structures, by for example modifying chemical or physical conditions in a landscape (Liu et 

al., 2010). The purpose of monetary valuation of ecosystem services is to count the costs or 

benefits linked to changes in ecosystem services (Liu et al., 2010). 

 

The concept of ecosystem services has shifted our view of human societies’ dependencies on 

nature. Instead of viewing the protection of nature as something that is done for its own sake 

or for which we have to sacrifice well-being, the natural environment is now commonly seen 

as an asset important for human survival and wellbeing (Liu et al., 2010).  Using monetisation 

methods, requires the assumption that using them is better than not experimenting with them 

at all. Economic approaches are being questioned as unethical by putting economic values on 

nature and human health with arguments such as these are sacred and go beyond valuation. 

According to Holland (2001) these statements ignore the fact that individuals are taking 

decisions based on these values whether it concerns public health, protection of environment 

or aid budgets. Putting value on the “non-valuable” is making processes explicit.  

Since the problem is that ecosystem services are mainly outside the market and uncertain, 

they are undervalued, leading to failures in projects whose social costs outweigh their 

benefits. As ecosystem services and goods become scarcer in the future their value is expected 

to increase. If irreversible thresholds are passed for non substitutable services, their value may 

be infinite. Since so many uncertainties are involved, a precise estimate of the value of 

ecosystem services is difficult to generate (Costanza, et al., 1997).  

 

The value concept  

The ecosystem services concept is as we have seen above, anthropogenic. Liu et al. (2010) 

point at Ecosystem Services Valuation (ESV) as a process of assessing the contributions of 

ecosystem services and provides for evaluation of projects’ effects on natural capital stocks, 

and for comparisons of natural capital in relation to its contribution to human welfare.  
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Even though ecosystems have intrinsic values, the utilitarian values are the ones we are 

interested in for valuation purposes. Neoclassical economics places value to commodities to 

the extent it contributes to individual well being as expressed by willingness to pay. 

According to Costanza (1997), one cannot state a certain value without presenting the goal 

being served. Value was defined by Costanza (2000, p. 5) as “the contribution of an action or 

object to user-specified goals, objectives, or conditions”. Liu et al. (2010) bring three goals to 

the table, identified as crucial for managing economic systems within planetary life 

supporting system. They include assessing that the degree of activities are ecological 

sustainable; distributing resources both within, and between generations, and between humans 

and other species; and allocating market and nonmarket resources for maximised human 

welfare (Liu et al., 2010).  

 

2.6 Economic Valuation Techniques, approaches and concepts  
  

The valuation methods fall into principally two categories, illustrated in a table overview in 

Appendix 1. The economic 

valuation approaches are 

thoroughly explored in Appendix 

2. Observations of “real” human 

behavior and choice fall into the 

revealed-preference approaches 

while estimates derived from how 

people respond to different 

hypothetical situations, such as 

their willingness to pay (WTP) to 

attain something in a specific 

situation belong to state-

preference methods, such as WTP for healthy years (Box I). When it is difficult to apply these 

methods – economists tend to resort to replacement or avoidance cost methodologies (Liu et 

al., 2010, p. 57). Economists are usually skeptical to such cost based approaches since they do 

not reflect preferences and is hence not a metric of economic value (Liu et al., 2010). Each 

Box I. Willingness to pay for years of health – or for 

one life  

For instance the method is used in the economic valuation 

of health impacts from pollution to support policy 

priorities in emission regulation. The process implies 

estimation of the expected changes in health related to 

changed exposure to pollution – and then valuation of 

these effects. Assessment of for example lost production 

and health care costs are fairly direct, whereas premature 

mortality poses complex ethical issues which in many 

studies are treated with the WTP approach. There is major 

controversy in particular around the Value Of Life, VOL 

(Dixon, 1998). 
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technique has its advantage and weakness and usually they complement each other, and are 

used jointly.  

Figure 1. Total Economic Value approach  
In ecosystem valuation, economic value is generally divided into use and non-use values, with various 

sub-categorizations of monetary values that are summed up in total economic value (Heal et al, 2005; 

MA, 2005 & MA, 2003). 
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Emissions from Deforestation and Degradation (REDD) are also articulation of global PES 

systems. The development of the commodification process, went from the utilitarian 

perspectives on environment as providing services in 1970s and 1980s, to, the increased focus 

in the 1990s on economic valuation principles and the attention on costs resulting from losses 

in ecosystem services. The third stage include the entrance of institutionalised systems for 

appropriation and exchange of services based on the need for establishing clearly defined 

property rights, as to smooth efficient market regulation of environmental harms (Goméz-

Baggethun et al., 2010, p. 1215). 

 

2.7 Methods for pricing externalities  
 

To correct market failures the environmental economics has developed a range of methods to 

monetise environmental externalities to internalise economic impacts on the environment into 

decisions (Gomez-Baggethun et al., 2010). According to Antheaume (2004) the driving logic 

for monetary valuation is that costs that are not shown in calculations i.e. externalities should 

be internalised. According to Söderholm and Sundqvist (2003) the valuation of externalities, 

such as impacts on the environment is commonly based on the assumption that people seek to 

satisfy their preferences. The non-market monetisation methods based on utility maximisation 

are critisised due to people’s knowledge on environmental complexity as well as individual 

ethical principles do not reflect adequate basis for public decisions (Söderholm & Sundqvist, 

2003; Bishop, 1993). Individual preferences not necessarily coerce economic efficiency for 

that matter either, given the severe market imperfections involved (Folke & Costanza, 1997).  

Two broad methodological approaches employed in monetisation of externalities are 

abatement cost approach and the damage cost approach (Söderholm & Sundqvist, 2003).  

 

Cost-benefit analysis  

Cost-benefit analysis is a common method in practice for larger investment projects, 

governmentally or corporate financed. It is a decision making processes where projects’ 

impacts are identified and quantified as benefits or costs which then provide calculation 

monetary value of the sum.  A common way to apply estimations is in cost-benefit analysis, 

which requires assessment of marginal damage costs and marginal avoidance cost. In order to 
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enable smooth comparison between choices (of e.g. energy sources) the values are translated 

into monetary values (Preiss, et al., 2008).  

Shadow cost  

The term shadow cost is a concept based on how much it would cost the company to either 

avoid or restore its impacts; its external environmental and/or social costs. In this sense the 

shadow cost equals the cost of internalising the externality by either the avoidance or 

restoration cost. In sustainability accounting, the calculation of the avoidance or restoration 

costs, is included and on the other hand the externalities (Bendt, 2006). 

 

The abatement cost approach  

The abatement cost
2
  approach basis the valuation on the costs of not posing harm, or 

avoiding damage – or the cost of meeting regulation (Söderholm & Sundqvist, 2003, p. 336). 

Costs of not contributing i.e. avoiding contribution to climate change for instance, by moving 

to renewable, are counted as internal economic flow and no externality arise (Bendt, 2006).  

Restoration cost  

When no avoidance measures are available, restoration method is used – such as the cost per 

tonne of sequestration of carbon (Bendt, 2006) or restoring biodiversity as exemplified in Box 

B.   

                                                           
2
 Avoidance cost in ESV applies to same principle, but refers to the cost avoided due to the ecosystem service.   
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Damage cost approaches  

Damage cost approaches aim at generating an explicit measure of the economic damages that 

arise from negative externalities (Söderholm & Sundqvist, 2003). The process can be top-

down or bottom-up. A top-down assessment use aggregated data from national or regional 

levels to assess costs of for example pollutants, physical damage is ascribed a specific plant 

and converted to costs based on available monetary estimates. Expressed in terms of USD per 

ton SO2 emitted for example. In the bottom-up approach damages from single sources are 

commonly traced and quantified using damage function or impact pathway approaches 

(Bickel & Friedrich, 2005). These impacts then needs to be converted into monetary damage 

costs, using direct or indirect valuation. In the bottom-up damage cost approach the quantified 

impacts need to be translated into monetary terms. When market prices are at hand, these are 

generally used primarily. For other impacts not reflected in prices – one has to rely on non-

market monetisation methods. Either they are direct or indirect non-market methods, as 

described above (Söderholm and Sundqvist, 2003 p. 336). One example of the bottom-up 

approach is the methods developed in the ExternE research projects and Environmental 

Priority Strategies system further described in Appendix 3.  

Box II. Restoration cost – valuation of damage to biodiversity and land use change  

 

Regarding biodiversity it is up to debate whether biodiversity should be considered an 

environmental service or that it contributes to the creation of environmental services. The latter 

view is gaining increased support (TEEB, 2010). Under the assumption that it is justified to 

monetize the value of changes in ecosystems and biodiversity, there are a few issues in the practical 

problems in the actual assessment. The EU research programme on externalities recognises a  

problem concerning the physical impact pathway: How do certain stress or pressures, e.g. acid 

substances, affect the object to be valued. Another problem relates to preferences of the population.  

 

One approach to valuation of land use changes and biodiversity is to measure species’ abundance 

the “Potentially Disappeared Fraction” (PDF) that is related with land use, and in complex ways the 

deposition of pollutants. Based on a set characterisation factors for ecosystem quality and a relative 

measure of species’ abundance as its starting point. If species increase, PDF decreases and vice 

versa. Different types of land use is also defined and assigned with specific PDF. The method allows 

for modeling impacts on biodiversity of direct land use change. For assessment of biodiversity harm 

via other pollution other steps are made, including damage models for impacts of airborne 

pollutants such as acidification substances (SOx, NOx, NH3), whereby impact of deposition of 

pollutants on PDF of natural ecosystems could be calculated. By the common metric dPDF * m2 * 

year per kg deposition direct changes and indirect changes in land use a due to the emission of 

airborne pollutants in relation to energy cycle was measured. When reliable data on WTP is lacking, 

restoration cost is applied. For instance by calculation of costs of restoring a piece of land to inhabit 

more species – reflecting higher biodiversity. All processes for restoration were in these studies 

accounted for  (Kuik et al. 2007). 
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2.8 Discount rates  
 

The discount rate enables calculation of a cost today, such as environmental damages created 

today but which will fully affect economic activity and people only in the future. Even though 

there have been extensive discussions around discount rates in particularly in relation to 

climate change – it is relevant for ecosystem services valuation, or the loss of biodiversity or 

the deterioration of water systems (UNEP, 2011). Discounting is important also regarding 

damages due to classical pollutants, even if most impacts occur in the same year, in the case 

of chronic mortality, however, the reduction of life time at the end of the life is taking into 

account a certain implicit discounting of the WTP to avoid this future impact (Preiss et al., 

2008).  

 

Figure 2. Discount rate 

The value of the discount rate can be attributed to three factors: how we value future 

generations' welfare, how fast people's utility (or happiness) decreases with increasing 

consumption and assumptions about future growth (growth rate of consumption per capita). 

 

 

The discount discourse is one of the core issues lifted in relation to sustainability 

macroeconomic and associated policies, since it relates to how the welfare of future 

generations is taken into account in current economic decisions as illustrated in Figure 2 

(Ocampo, 2011). The attention around discount rates for impacts of climate change, is further 

elaborated in Appendix 4.   
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2.9 Social impact measurement 
 

Social impact valuation methods partly use some of the same methods seen above; contingent 

valuation, revealed preferences and also travel cost methods. In order to help organisations 

measure their social impact, various frameworks, methods and performance indicators have 

been developed last decades (Maas & Liket, 2010).  

 

Social Return on Investment (SROI) has evolved from cost-benefit analysis, today widely 

spread and used by social purpose organisations and their investors, such as social venture or 

impact investors.
3
 The approach translates social objectives into financial measure of benefit, 

thereby identifies the monetary value of social benefits. SROI is a framework for assessing 

and accounting for a broader concept of value, by seeking to decrease inequality and 

environmental degradation and increase wellbeing by considering social, environmental and 

economic costs and benefits. Stakeholders are the ones who know what it is they value and 

hence how this might be captured (Nicholls et al., 2009).  Nicolls et al. (2009) stress that 

comparing social return between different organisations is difficult since companies have 

different stakeholders and will choose different proxies. However, organisations can compare 

changes in its own social return over time and explore potential reasons for change. It is not 

appropriate to compare the social return ratios alone but put in the context of the overall 

analysis (Nicholls et al., 2009).  

  

                                                           
3
 SROI started by mainly by Jed Emerson and the Roberts Enterprise Development Fund, and was developed by 

nef (the new economics foundation) and members of the SROI Network. 
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3 Research Methods  
‘ 

  

3.1 Epistemological position  

This study aims at providing insights around the phenomenon of monetising corporate impact 

– which involves several academic disciplines, it therefore takes a qualitative approach, 

emphasizing the qualities of processes studied (Gibaldi, 2003). Stokols et al. (2003) lifted 

transdisciplinary research’s potential to contribute to new analyse perspectives by 

incorporating theories as well as methods from mixed scientific disciplines. This approach 

applies to the field – where the study can be placed – sustainable business and Corporate 

Social Responsibility, which encompass linkages between different spheres of society, and 

involves entire social ecological systems.  

 

3.2 Case study description  
 

3.2.1 Literature review  

A literature review on concepts of externalities and monetary valuation methods, was done 

initially to introduce the research area, and during the collection of primary data. Academic 

articles on the subject were studied as well as websites and electronic reports from 

organisations, governments, research projects, and companies. In line with Gibaldi’s (2003) 

recommendation, the selection of sources has been made with intent to assess their authority, 

currency and accuracy. Authorship was made clear for all academic material, and in principle 

all articles referred to are peer reviewed and published in academic journals electronically, 

thereby striving at ensuring reliability in line with Booth et al. (2008).  

3.2.2 Case study participants 

The selection process started at the desk study phase including emailing, and contacting 

persons referred to by initial contacts. Draft research was made by investigating what 

companies in Sweden and internationally that are engaged in monetisation of social and/ or 

environmental impacts of their operations. Since the field is relatively new, the selection was 

not systematically balanced in the selection of firms sector wise, but focused at finding 

companies that have undertaken any form of monetisation of social and/ or environmental 

impacts at all. Any undertaking in a broad meaning of monetising is referred to as 
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monetisation effort. Table 1 shows the ten selected companies. Eight companies were chosen 

for their monetisation undertakings whereas two companies without monetisation experiences 

were added in regards to their potential future interests in the area. The sportswear company 

Puma, was with their pioneering efforts in the area a trigger for study, but the company was 

studied solely from written sources.  

One of the interviewees did not think the interview expressed the company’s official view, 

therefore this firm is referred to as “Swedish forest resource based firm”. The fund company 

Robur was added for an additional view from the financial sector.  

 

 

3.2.3 Retrieving information through company reports and interviews  

In-depth interviews were conducted to gather primary data on company behavior in relation to 

monetising externalities. The interviews served as main sources for the case study and were 

complemented with data retrieved in documents and companies’ websites. In regards to 

generalization of the knowledge it is commonly argued that a few intensive cases studied, can 

generate significant in-depth knowledge – that later may be generalisable to greater groups 

(Kvale, 1996, p. 103). The intention was to find interviewees that were well informed and 

involved in the sustainability work at the companies. Initial contact was taken by email. After 

evaluation of relevance of source; company and person, the dates and formats for interviews 

were confirmed, and performed in March and April 2012. The interviewees express the 

company’s undertakings and their professional personal reflections from their positions at the 

companies. 

 

Table 1. Selected companies  
 

Companies with monetisation 
experience 

Companies with no monetisation  
Experience 

Puma  Swedbank Robur 

Akzo Nobel  Swedish forest resource based firm  

ABB   

Ericsson   

Sveaskog   

Pamoja Cleantech  

Skandia    

Saltå kvarn  
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Interview supporting charts (Appendices 5 and 6) with questions were developed to 

correspond to the research questions. The interviews were descriptive in aiming at obtaining 

nuanced descriptions so that the researcher gathers precise and relevant data to draw 

interpretations from (Kvale, 1996). Data collection was compiled in Appendix 7, from which 

results and analysis were drawn. More questions were generated, and systematically collected 

and emailed to respondents together with quotations for approval. 

Two companies referred to research project reports for their data applied in their monetisation 

efforts. The results section therefore includes data from these research projects, and 

methodologies presented in Appendix 3.   

 

3.2.4 Presentation of the companies  

As seen in Table 2 the cases represent a wide range of industries: food production, forestry, 

apparel, industrial chemicals, power and information technology, insurance, and fund 

management. Mainly companies with relevant operations in Sweden were contacted as it was 

preferable to meet in person.  

 
Table 2. Presentation of the companies  
  
Company Case  Puma  
Revenue 4  3,009 million Euro  
Sector, main products & services Sportswear company owned by PPR 

Group5. The majority of the company’s 
production is outsourced and 
approximately 90% of this production 
takes place in the Far East. 

Number of Employees  More than 11,000 
Name, title & role of respondent No persons were willing to respond to 

questions by email or phone.  
Data collection method  Literature review, studying material from 

web pages and press material from 
company.  

Monetisation effort undertaken  
 
Puma released an Environmental Profit and Loss Account (EP&L) in 2011, 
where environmental impacts for key areas of harm generated through the 
operations and supply chain are monetised. 

 

                                                           
4
 All company revenues for 2011 if nothing else stated.  

5
 Other brands within the PPR Group include luxury brands like Yves Saint Laurent, Balenciaga, Alexander 

McQueen, Stella McCartney, Bottega Veneta, Volcom, Boucheron, Girard-Perrecaux and Sergio Rossi. 
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Company Case  Akzo Nobel  
Revenue  15,697 million Euro 

 
Sector, main products & services Among the world’s largest global 

producer of paints, and supply industries 
with specialty chemicals. The 
monetisation study where conducted for 
Eka Chemicals, one of the business units 
within Akzo Nobel. Eka Chemical is a 
manufacturer of bleaching and 
performance chemicals for pulp and 
paper industry.  

Number of Employees  55,000  
 

Name, title & role of respondent Karin Andersson Halldén, Senior 
Sustainability Specialist at AkzoNobel 
Sustainability (a supporting unit, 
assisting companies within AkzoNobel in 
their sustainability work). Located in 
Gothenburg, Sweden.  
 
Halldén conducted the specific 
monetisation study. 

Method  Semi-structured interview, by phone and 
email.  

Monetisation effort undertaken 
 
The specific study of interest for the thesis is a demonstration monetisation 
study in which the respondent compared the societal costs of three alternative 
chemicals used in paper production.  
  

 

Company Case  ABB  
Revenue  37,990 million USD  
Sector, main products & services Leading company in power and 

automation technologies 
 

Number of Employees  135,000  
Name, title & role of respondent Sylva Arnell, Principal engineer  

Technology Support/ Sustainability 
support team at ABB Corporate 
Research, based in Västerås in Sweden, 
and partly at head quarter in Zurich.  
The team functions as internal 
consultants assisting the global company 
in LCAs, and framing the sustainability 
reviews and reports. Arnell is currently 
commissioned to review and develop new 
global sustainability goals and visions.  
 

Data collection method  Semi-structured interview, phone and 
complementing email correspondence.  

No official monetary valuation of the company’s entire social or environmental 
impacts, but test monetisation elaborations of interests for the study.  
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Company Case  Ericsson  
Revenue  7, 600 million USD 
Sector, main products & services Provider of telecommunications 

equipment and services to mobile and 
fixed network operators 

Number of Employees  108,551 
Name, title & role of respondent Matilda Gustafsson  
Data collection method  Semi-structured interview by phone 

Ericsson makes estimates of how investments in ICT reduce CO2e emissions.  

 

 

Company Case  Sveaskog  
Revenue  6,724 million SEK   
Sector, main products & services Forest owner, and supplier of timber, 

pulpwood and biofuel 
Number of Employees  726 
Ownership  Swedish State-owned company  
Name, title & role of respondent Olof Johansson, Director Sustainability 
Data collection method  Semi-structured interview by phone, e-

mail correspondence  
Monetisation effort 
 
The company is exploring carbon sinks in their forest management. 

 

 

Company Case  Pamoja Cleantech 
Revenue  Startup, the company will show first 

result in 2012.  
Sector, main products & services Implements the “Green Plant", a compact 

renewable energy plant for rural 
electrification. Hybrid solar and bio-
gasification energy system, which is 
modular and mobile. The concept is to 
deliver cheap and clean energy to 
telecom base stations and connect the 
local communities in developing 
countries, Uganda e.g. to electricity. 

Number of Employees  Three in Sweden, four in Uganda 
Name, title & role of respondent Nicolas Fouassier has been in charge of 

SROI calculations 
Data collection method  Semi-structured interview, on company 

site 
Monetisation effort 
 
SROI calculations of the company’s social and environmental harm and benefits  
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Company Case  Skandia  
Revenue  95,600 MSEK  
Sector, main products & services  Bank and insurance company, the “Ideas 

for Life” is a division of Skandia with the 
task of a preventive approach and long 
term for work for children and 
adolescents.  

Number of Employees  2,000 
Name, title & role of respondent Lena Hök, head of corporate 

responsibility and Ideas for Life.  
Data collection method  Semi-structure interview, on the 

company’s site.  
Monetisation effort  
 
Price tag on marginalisation of people and costs for preventive action.  

 

 

Company Case  Saltå Kvarn  
Revenue   151 million SEK (2009)  
Sector, main products & services Organic food company and mill. Organic 

certified products, from Swedish farmers 
and from Middle East and South America 

Number of Employees  65 
Name, title & role of respondent Lisa Trolle, in charge of development of 

the new framework and “Saltå’s toolbox 
for an agriculture for a better planet”.  

Data collection method  Semi-structured interview on the head 
quarter and mill in Järna 

Monetisation effort  
 
Premium system for supplier, and offsets for transports  

 

 

Company Case  Swedbank Robur  
Revenue  1,338 million SEK  

(€ 73 billion assets in fund management) 
Sector, main products & services Savings products for private individuals 

and institutional clients 
Number of Employees  Approx. 300  
Name, title & role of respondent Anna Nilsson, Head of Sustainability 

analysis  
Data collection method  Semi-structured interview on site 
No monetisation effort   
 
The interview was included in order to get the perspective from an investor 
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3.4 Critical reflection on data sources and methods 
 

The interviewees are not from corresponding positions within the companies, which generate 

diverse perspectives on questions given assumed differences in knowledge background, 

sensitivity to hierarchal corporate structures and motivation for undertaking monetisation 

calculations. Some companies selected have measured key indicators for the entire company, 

others have solely monetised impacts for a few substances in specific processes in order to 

compare and guide investment choices. Despite Puma being a reference point, no interview 

was done with the company. Data collection was for this case directed to web pages and press 

material from the company and their consultants – thereby differing from the other cases 

selected, which is not ideally. In the data collection the written sources from Puma was 

“asked” the same questions as the company representatives.   

Interviews were made in meetings in person when possible, otherwise by phone, due to 

geographical reasons or restricted time of the interviewee. This gives the basis for collection 

of data rest on different grounds. No interview was made with Puma, despite several emails to 

the company, no one answered.  

Due to the fact that the cases included have wide differences in approaches and aims with 

their monetisation efforts – some research question did not apply to the all firms. For this 

reason, the answers differ in character and some interview questions did not generate answers 

from all respondents. However, this approach was chosen to capture the range of experiences 

among companies, given that no standard ways of monetising externalities exist.  
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4. Results  
 

The first section of the chapter presents findings to the first research question concerned 

with how the companies included in the study engage in monetisation of impacts.  

Following section presents the values for various impact categories revealed together with 

methods applied.   

The third section presents incentives for monetisation such as motivation factors, purposes 

for the use of the factors as well as general drivers. 

The tables show findings from the eight companies with monetisation experience, while 

results from the remaining two companies are presented in the text together with findings 

from the other companies. The full stories of the companies’ monetisation undertakings are 

presented in Appendix 7.   

 

4.1 Companies’ engagement in monetisation  
 

How do companies that measure their environmental and social impact in monetary values 

actually do?  What impact categories are found? What methods are used and how are the 

methods motivated?  

Introductions to the companies’ undertakings are presented in boxes III to XI. An overview 

of the impact categories
6
 and monetisation approaches found is shown in Table 3. Among 

the environmental categories, climate change is the primary impact considered. Others are 

pollutants emitted, land use, waste and water usage. Land use also represents impact on 

biodiversity.   

  

 

 

 

 

 

 

 

 

 

                                                           
6
 Here called impact categories, referring to emissions, or use of resource, or social aspect through which the 

companies have impacts.   
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Table 3. Impact categories and monetisation approaches   

 
Company
7
  

 
Impacts & effects 
considered  

 
Qantification 
approach  

 
Monetisation approach  

 
 

Puma  Climate change 
Land use, Waste, 
Water use, Pollutants 
emitted 

Harm generated 
through 
operations and 
supply chain 

Benefit transfer (Damage cost: market 
prices, WTP.) 

 

Akzo Nobel  Climate change,  
Pollutants 

LCA, supply 
chain 

Benefit transfer (ExternE and EPS: 
damage cost, WTP, market prices) 

 

Ericsson Climate change  
 

Potential 
Reduction Ratio 

Mitigation  
Cost-benefit analysis  

 

Sveaskog Climate change  
 

Measures taken 
to increase CO2 
storage in forest  

Restoration cost, avoidance cost, 
Production function method 

 

Pamoja  Social benefits  
Climate Change  

SROI  
Social benefits 
due to 
electrification, 

SROI, benefit transfer,  
Avoided costs  

 

Skandia  Socio-economic : 
crime, psykolological 
disorders, 
unemployments.  

Welfare 
economics, 
statistic data, 
case studies.  

Abatement costs – in relation to 
damage costs if no actions are taken, 
Benefit transfer  

 

Saltå kvarn  Climate change  
Biochemical cycles 
(N- and P-cycles) 
Land use change  
Biodiversity 
 
Climate change  

Reversed model  
 
 
 
 
Transports for 
products and 
people 

Bonus system based on group valuation 
Option prices (by increasing the chances of 
desirable events), 
Form of abatement cost approach (or 
rewards for improved ecosystem services).  
 
Restoration cost (compensation by tree 
plantation) 

 

  
 
 

                                                           
7
 ABB is not included since they do not refer to any official monetisation effort.  
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Box III.  Puma’s Environmental Profit and Loss Account   

 

In 2011 Puma released an Environmental Profit and Loss Account (EP&L) where environmental 

impacts for key areas of harm generated through the operations and supply chain are monetised. 

The EP&L with associated methodology were developed with the support of PwC for GHG and 

land use, and the consultancy Trucost for water use, air pollutants and waste valuation. 

Assessments of impacts were performed across Puma’s value chain. Operations of raw material 

and product suppliers as well as logistic services, where the company has limited control were 

included: cotton farming, oil drilling, and the processing of raw materials, such as leather 

tanneries, chemical industry, oil refining, outsourced processes such as embroiders, printers, 

outsole production, the manufacturing of its products, Puma core operations such as design, 

logistics services, warehousing, head office functions and retail. According to Puma, the 

methodologies were developed using ecological and economic techniques building on 

environmental and natural resource economics. In a next phase Puma will calculate the other 

side of the equation, counting positive social benefits generated by the company, (Puma, 2011).  

 

Box IV.  Akzo Nobel’s pilot study comparing societal costs of chemicals  

 
A specific study at Akzo Nobel of interest for the thesis is a demonstration monetisation study for 

which the respondent compared the societal costs of three alternative chemicals used in paper 

production at Eka Chemicals. The idea in the specific study was to use trade-off analysis of 

corporate ecosystem services valuation to compare the products’ negative environmental 

externalities. ISO LCA approach was used to compare environmental impacts of the chemicals, 

based on the amount required to size one tonne of solid board. System boundaries were from 

cradle to board mill. Impacts in supply chains and transports were included.  The LCA, generated 

data for the three alternative chemicals – product A produced from tallow (crops, livestock), 

product B produced from petrochemicals and product C produced from gum rosin (plantation) 

and tall oil rosin (pulp mill byproduct). The Environmental Priority Strategies (EPS) values were 

applied to compare the costs generated from the benefit transfer. For the three products, a 

maximum scenario and a minimum scenario were applied including various assumptions 

(Halldén, 2012).  

 

 

 
Box V.  ABB and sustainability targets  

 

The company has not made any official monetary valuation of the company’s social or 

environmental impacts. A global strategy development for the company is in progress, aiming at 

engagement throughout the organisation, to work towards common sustainability goals. The 

informant is commissioned to develop measurable sustainability targets and KPIs, and therefore 

came in on the conversion of the impacts in monetary terms (Arnell, 2012).  

The informant conducted test estimations based on EPS factors (and Puma’s EP & L factors) on 

the quantitative environmental data in ABB’s annual report from 2010. In these rough estimates, 

the company’s external costs for 2010 corresponded between 15-40% of Earnings Before 

Interests and Taxes (EBIT). The categories NOx, SO2, waste to landfill, and CO2. In the 

application of EPS values, metals were also considered (Arnell, 2012).  
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Box VII. Saltå kvarn’s climate compensation – restoration cost  

 

The company uses transports that as far as possible cause the lowest possible emission of carbon 

dioxide. But since the transports will have impacts on the climate, they offset the carbon emissions 

for all long transports products by planting trees. Eventually, they will compensate also for the 

transport of cereals in Sweden and compensate for the entire company’s carbon footprint. Their 

approach is to plant trees to the extent necessary to bind the mass of emissions of carbon dioxide. 

In 2009, this corresponded to 1051 tonnes of carbon dioxide. To reduce the products' contribution 

to global warming, Saltå pays earmarked fee for tree planting on an area between 1000-2000 

square feet. The tree plantings take place in Uganda where they simultaneously create new 

resources and contribute to sustainable local development (Saltå kvarn, 2012). The consultancy 

U&W helps Saltå with the off sets and planting projects, that are monitored, certified and followed 

up by Plan Vivo. Wiklund at U&W comments on the per tonne calculations: “U&W’s costs are 

covered by all large and small customers' purchases. We also have, at best, a surplus that allows 

us to carry on the continuous development of projects and expertise.” (Wiklund, 2012).  

 

Box VI.  Monetisation case: Saltå’s Toolbox for a better planet 
 
The new premium system is a credit system for 133 measures that are related to impacts on 
planetary boundaries corresponding to earth system processes and ecosystem services.  
The company made, together with consultants, draft measures and showed to contracted farmers, 
which ranked the measures after how easy, difficult or expensive they are to implement. The 
results were then compiled and synthesized with the consultancy’s environmental expertise. 
Credits per measure range from 5-100 depending on their potential effect and their costs or input 
(time and resources) by the farmers. Measures to reduce negative impact or improve positive 
impact are rewarded with bonus paid by Saltå to farmers.  
  
The measures to be implemented are optional for the farmers, and selected out of a set of 133 
scored measures. A requirement for credits is that at least one action must be taken in each of the 
most relevant planetary boundaries areas (climate, biodiversity, nutrient cycling and land use).  
The measures relate generally to areas. From the sum of the credits, growers get a bonus on top of 
the ordinary price paid by Saltå, per kg grain approximately 0.3 – 0.5 SEK per kg (Trolle, 2012). 
 
Examples of improving measures qualifying for bonus: 
 

 Creating or restoring wetlands correspond to 75 credits, with expected bearing on n-cycling, 
climate change and biodiversity.  

 Production of biogas at farm, corresponding 100 credits, expected decreased impacts on 
climate change and nutrient cycling.  

 Number of beetle banks per hectare – impact on biodiversity as well as expected decreased 
impacts on climate change and nutrient cycling.  

 Proportion of variety of crops per hectare – impact on biodiversity loss.  
 

(Saltå kvarn, 2012).  



35 
 

 

 

 

 

 

Box VIII. Sveaskog’s carbon storage trading  

  

In 2009 Sveaskog proceeded with a demonstration project for the climate regulating function of the 

forest and developed a system to evaluate the ecosystem services, and a trading system for carbon 

sink credits. There are large amounts of carbon stored in forest grounds and biomass. The positive 

net fixation of carbon is primarily found in active forestry, and increasing the rate of fixation is one 

strategy to reduce the level of carbon dioxide in the atmosphere. Growth enhancing forest 

management projects may permanently fix the carbon dioxide in the biomass and soils, in addition 

to the normal carbon dioxide absorption which takes place in the biomass’s carbon cycle. Sveaskog 

made assessments on what measures in forest management that actually contribute and generate a 

certain increase in carbon fixation. In late 2011, LKAB paid SEK 300 000 to Sveaskog for actions 

that make the forest store more CO2, compared to the fixation at a baseline level of ”business as 

usual–management”. The measures taken are calculated to generate additional fixation of 58,3 

thousands tonnes of CO2 under a period of 20 years. It also implies an increased growth rate of the 

forest by 30 percent, compare to ordinary Swedish growth rate (Johansson, 2012).  

Box IX. Pamoja Cleantech’s SROI calculations  

 

Pamoja has done SROI calculations for their potential future social benefits, for the categories 

agricultural development, local community development and health and educational benefits. Local 

community development includes increased productivity due to new business as well as increased 

productivity for existing businesses. For the calculations, the respondent used benefit transfer for 

general impacts of electrification in rural areas on health, education and business development. 

Assumptions for how many households will be connected to the grid, how many farmers that will 

benefit from selling biomass to the plant, and salaries to local managers and employees are numbers 

that Pamoja has been calculating on initially and taken numbers from their operating site in 

Uganda. Household savings are due to lower electricity costs, with the electricity generated by 

Pamoja’s green plant for light and cell phone charging (Fouassier, 2012).  

For environmental benefits reduction of CO2 is the major positive impact from Pamoja’s operations 

as the solution replaces diesel used for electrification in the villages. Since the biogasification plant, 

uses biomass from leftovers in the agriculture, methane emissions is also reduced. The low tonne 

value for CO2 avoided, is motivated by the fact that company does not want to exaggerate its 

contributions (Fouassier, 2012).  
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 Box. X Skandia’s socio-economic accounts for marginalization  

In their work on calculating on marginalisation, Skandia has put a price tag on various degrees of 

exclusion of people, and showed that early preventive work is profitable. With the help of economic 

terms, they showed what exclusion due to the fact that no action is taken, is likely to cost both the 

individual and society. To offer incentives for municipalities –who are the agents paying and have 

the responsibility for a lot of the actions suggested, Skandia has done research and case studies 

together with two economists.  The calculations are based on the costs for society of people getting 

into various forms of exclusion, such as social welfare costs, unemployment, health care, and 

judiciary costs resulting from abuse, mental illness and long-term unemployment. They also added 

the loss of future potential tax income, caused when people are unable to contribute to society. The 

other side of equation shows the investments – costs for action taken to prevent exclusion (Hök, 

2012). 

 

Every marginalised young person generates social costs, amounting to between 350 000 and 1.6 

million SEK in the form of increased welfare consumption. To this, the value of annual production 

losses of more than approximately 300 000 SEK per person should be added. On the other hand, to 

capture a young man on the slide at a cost of SEK 500 000 would eventually become a very 

profitable business, which would give 40 million SEK or more back if it succeeds. You only need to 

succeed once in a hundred for it to be worthwhile. The studies use so called Socio-economic 

accounts, to calculate what the prevention and/ or rehabilitation creates in terms of changes in 

income/ costs for players (Wadeskog & Nilsson, 2008). 
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4.1.1 Choice of methods, impact categories and factors  

In Akzo Nobel’s study presented in Box 4, the research project ExternE
8
 was chosen for 

benefit transfer for values because the informant had heard about it and WRI guided to the 

latest research. The underlying methods and the exact impacts included in the benefit transfer 

documents were not considered (Halldèn, 2012). “We need to rely on existing work –there is 

no time to calculate yourself” Halldén (2012) states. The selection of indicators was made 

from what data that was at hand, “From the LCA, they were hundreds of parameters, 

quantified data for all in and out flows – but in the study only emissions to air were included, 

because these factors were available in the data from ExternE” (Halldén, 2012). For discount 

rates Akzo Nobel’s study relied on the factors from the European research projects stemming 

from Extern E, and the informant did not have time to consider discount rates used (Halldèn, 

2012).  

ABB’ Sylva Arnell did not either familiarise with methods behind the data used in the draft 

calculations presented in Box V, due to time constraints. However, Arnell points at the big 

difference it makes to calculate the payback time on three years or, for example five years. In 

ABB it differs locally, depending on the surrounding culture or practice. In order to change, 

and clarify policies, high level internal corporate decisions are needed, e.g. allowance for 5-

years payback time for all environmental investments. Impact categories were, similar to 

Akzo Nobel’s case, chosen on the basis of existing available data and what is possibly 

pursued (Arnell, 2012).  Both Akzo Nobel and ABB refer to EPS, Environmental Priority 

Strategies (EPS)
9
 and have used the EPS values for comparing impacts.  

Saltå’s premiums, described in Box VI, will not reflect the full cost of undertaking a measure, 

such as investments or work time by the farmer, as in a cost benefit analysis, the respondent 

stresses. The company sees the system as voluntary and as farmers also took active part in 

ranking the measures, this will contribute to mutual trust between suppliers and the company. 

(Trolle, 2012).  Saltå’s carbon offset program, presented in Box VII, is interpreted as a 

restoration approach.    

 

                                                           
8
 Elaboration on the ExternE, as well as subprojects are found in Appendices 3 and 7.  

9
 EPS; see Appendix 3.  
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Puma chose a social discount rate in the calculation of the cost of carbon. Within the Social 

Discount Rate the “Pure Rate of Time Preference” selected was 0% based on the reasoning 

that no generation should prioritize its welfare over another’s. The second determining factor 

for discount rate, the assumptions over future economic growth, was averaged across studies 

and generated an estimate of 3.4% for the overall discount rate.  Puma also chose an average 

across studies regarding equity weighting (Puma & PwC, 2011a).  

4.1.2 Consultancy versus in-house knowledge 

Puma’s methodologies were developed with the support of consultancies, but the company 

states that additional internal resources are brought in, in order to reduce the environmental 

impact. Puma has created humanity and an ecology teams to address impacts at supplier level. 

Efforts to develop sustainable materials as well as sourcing out of harmful substances are also 

taken (Puma, 2011). 

Akzo Nobel had support from World Business Council for Sustainable Development 

(WBCSD) and World Resources Institute (WRI) whose role was to guide to guide Akzo 

Nobel among academic work. The team that conducted the study is thus in-house consultants 

(Halldén, 2012). Saltå commissioned the consultancy U&W to develop strategy, model and 

tools, for the carbon offset program and the premium system, but stresses that the methods are 

transparent and managed by Saltå (Trolle, 2012). 

 

4.2 Values and methods disclosed by the companies  
 

This section presents values for various impact categories revealed in the study together 

with methods applied by the companies. The research projects are included because 

companies refer to their data. An exploration of the research projects referred is provided 

in the same appendix. 

The monetary values disclosed by companies and research projects included in the study are 

presented in Table 4 to 11, for the various emissions or impact categories.  
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Table 4. Greenhouse gases 

Company/
Project/ 
institution  

Cost per 
tonne 
emission10 

Impacts & effects 
considered  

Monetisation method  Comments   

Puma  €66 CO2e 11 (Effects of climate 
change quantified 
and monetised 
include the) impacts 
on agriculture and 
forestry, water 
resources, coastal 
zones, energy 
consumption, air 
quality, and human 
health.) 

Benefit transfer. Damage 
cost, social cost of carbon.  
Predictions of effects on crop 
yield, and market prices to 
value the change. Sea level 
rise effects are monetised by 
costs for additional 
coastal protection and values 
of land lost. Health impacts, 
benefit transfer from 
epidemiology papers,  
values for mortality risks 
(Cost approaches & WTP). 

Based on 
economist 

Richard Tol12 

estimates, based 
on 232 
estimates. 
Damage due to 
current and 
future climate 
change for each 
tonne of CO2 
emitted in a 
given year.  

Akzo Nobel Min €8   
max €26  
 
& 
112 ELUs  

(Impact of climate 
change on coastal 
zones, agriculture and 
forestry, energy 
consumption, water 
resources, natural 
ecosystems and 
human health.) 

Benefit transfer from two 13 14 
sources.  
 

Akzo Nobel 
recognises that 
the values are 
low, but 
applying a 
higher cost 
would not alter 
the results. 

Ericsson  (not 
disclosed) 

- Abatement/ mitigation cost.   

Sveaskog  5 SEK  - Restoration cost. The price 
paid to the company for 
improving forest carbon 
storage.  

 

Pamoja 
Cleantech 

€7,5  t CO2e (Impact of climate 
change on coastal 
zones, agriculture and 
forestry, energy 
consumption, water 
resources, natural 
ecosystems and 
human health.) 

Benefit transfer15, damage 
cost – but for Pamoja 
avoided carbon emissions 
costs. 

The low value is 
motivated since 
the company 
does not want to 
exaggerate the 
savings. 

Saltå kvarn €14.3 (127 
Sek) 

Climate change 
-  

Restoration cost The price paid 
for tree 
plantations. 

MethodEx 
BeTa 
(Holland, 
2007) 

Low €8 
Best €19 
High €26 

Climate change 
impact: coastal zones, 
agriculture, forestry, 
energy consumption, 
water resources, 
natural ecosystems 
and human health. 

16 Damage cost and avoidance 
cost.  

 

                                                           
10

 This thesis does not make distinction between tonnes CO2 and tonnes CO2e (CO2 equivalents).  
11

 Expressed in 2010 US Dollars, $87 (Emissions in 2010).  
12

 “The Economic Effects of Climate Change” 2009.  
13

 BeTa MethodEx project data. Emissions in 2010, Euros in 2000 currency, for GHG damage calculation 
independent of site (Holland, 2007).  
14 

EPS (EPS2000, 2012) 
15

 Nordic Climate Fund 
16

 Based on ExternE approach to GHG valuation. Based on outputs for the year 2010. Prices in 2000 Eur. 
(Holland, 2007). 



40 
 

NEEDS  Marginal 
damage cost: 
10.54 17 
 
Avoidance 
cost:  
27,84

18
 

24,25
19

 
 
 

Damage cost: Impacts 
on economy and 
populations. Impact 
categories: 
agriculture, sea level 
rise, forestry, 
cardiovascular and 
respiratory disorders, 
malaria, dengue, 
schistosomiasis, 
diahorrea, energy 
consumption, water 
resources, unmanaged 
ecosystems.     

Damage cost: WTP and 
market prices 
 

 

ExternE20  
 
 

Damage cost:  
€9 21 
 
 
 
 
 
 
 
 
Avoidance 
cost: 
Between €5 
and €20. 
€19 as central 
value, € 50 as 
upper bound 
for sensitivity 
analysis.  

Damage cost:  Impact 
of climate change on 
coastal zones, 
agriculture and 
forestry, energy 
consumption, water 
resources, natural 
ecosystems and 
human health. 
 

Damage cost: WTP and 
market prices.  
 
 

 
 
 
 
 
Avoidance costs: 22  Marginal 
abatement costs for reaching 
Kyoto targets, in terms of 
efficiency etc. Analysis based 
on generic data on reduction 
costs per ton CO2.  

Two approaches: 
The quantifiable 
damage is 
estimated. 
However, due to 
large 
uncertainties and 
possible gaps to 
account for the 
precautionary 
principle, an 
avoidance cost 
approach is 
proposed, as the 
recommended 
methodology. 
 
More stringent 
reduction 
targets, e.g. 
limiting global 
warming to 2°C 
above pre-
industrial 
temperatures 
may lead to 
marginal 
abatement costs 
as high as €95/t 
CO2. 

EPS  112 ELUs23  Crops,  
Human health,  
Biodiversity,  
Wood  

WTP, (including WTP for 
avoided damage, and WTP for 
crops - market prices) loss in 
ecosystem services production    

 

 

                                                           
17

 For emissions in 2010-2019, discounted to year of emission, 2000 prices.  
18

 For emissions in 2015, in 2000 prices. Ambitious target.  
19

 For emissions in 2015, in 2000 prices. More realistic targets.  
20

 Based on FUND climate change impact model, and Tol’s work.  
21

 Bases the damage cost on Tol, R.S.J. (2005), The Marginal Damage Costs of Carbon Dioxide Emissions: An 
Assessment of the Uncertainties, Energy Policy, 33 (16), 2064-2074. 1995 currency, derived damage cost 
estimate is around $33/tC = ca. €9/tCO2 for a medium discount rate (Pure Rate of Time Preference 1%). (Bickel 
& Friedrich, 2005, pp. 181-199). 
22

 Avoidance costs are estimated as an equivalent for the preferences for meeting a target, e.g. Kyoto aims. 
23

 Environmental Load Unit (ELU), 1999. The method is further elaborated in Appendix X.  
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Table 5. Water use  
 
Company/
Project/ 
institution  

  
 
Cost per 
m3  

 
 
Monetisation method  

 
 
Comments on methods   

Puma  €0.81   
 

Values are based on 
reductions of indirect use 
value of water, e.g. 
ecosystem maintenance, 
freshwater replenishment, 
and water nutrient cycling 
as due to water 
consumption in supply 
chain. 

Weighted average value according to 
the locations of operations and of its 
global supply chain.  

 
Relationship between water scarcity 
(withdrawal from surface and 
groundwater as a percentage of 
renewable freshwater resources) and 
value was calibrated to the valuation 
estimate obtained from the literature 
review and applied across sites and 
countries in company operations and 
supply chain  

EPS  30 ELUs 
 

WTP for water as local 
resource defined as cost of 
alternative production, 
such as transportation of 
water. The production 
capacity for irrigation 
water and drinking water 
was assessed.  
 

The value is the global average. The 
local variation is large and varies 
depending if there is water scarcity. 
 

 

 

Table 6. Land use & biodiversity  

 
Company/
Project 

  
 
Cost per hectare  

 
 
Monetisation method  

Puma  Average €347  
 
(Range: 
 €63 to €18,653 for various 
ecosystem types)  

Value of ecosystems converted, ecosystem 
valuation – TEEB’s approach.  
 
The per hectare values for the various 
ecosystem types were multiplied by the 
identified production areas.  

EPS   156,2 ELU24 Arable land use impact on biodiversity 
assessed by extinction of species.  Values 
given to the change in biodiversity by 
WTP for corrective measures. Form of 
avoidance cost.  

 

 

 

 

                                                           
24 Value from year 2000.  
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Table 7. Pollutants           
Euro per tonne emission 
Company/
Project/ 
institution  

Ammon
ia  
NH3  

Particul
ates  
PM10, 
PM2,525 

Sulphur 
dioxid  
SO2  

Nitroge
n oxides  
NOx 

Volatile 
organic 
compoun
ds VOCs  

Monetisation 
method 

Impacts included   

Puma  1,673 
(Range 
1,133 – 
5,670) 

PM10 : 
14,983 
(Range 
1,285 – 
191,743) 
 

2,077 
(Range 
783-
6,422) 

1,186 
(Range 
664-
3,179) 

836 
(Range 
425 – 
1,998) 
 

Benefit transfer: 
Literature reviews. 
Average level of 
each type of effect 
associated with a 
tonne of that 
pollutant (e.g. the 
reduction in crop 
yield due to 
emission).  
 
Impacts on market 
goods, e.g. crops, 
materials and 
timber: Local 
market values. 
 
Health impacts: 
Averages from WTP 
studies.  
 
Averages are 
adjusted based on 
relevant local 
factors (e.g. 
purchasing power 
parity for WTP 
analyses, 
population density 
for health impacts). 

Negative health 
effects, reduced crop 
yields, corrosion of 
materials, effects on 
timber, and 
acidification of 
waterways.  
 
Some effects are 
caused directly by the 
pollutant emitted (e.g. 
health impacts of 
PM10) – other are 
caused by secondary 
pollutants generating 
chemical reactions in 
the atmosphere (e.g. 
SO2 forming sulphate 
compounds which 
contribute to smog). 

AkzoNobel  Min 
11,000 
Max 
35,000 

PM2,5:  
Min 
26,000  
Max 
75,000 

Min  
5,600 
Max 
16,000  

Min 
4,400 
Max 
12,000 

Min 950  
Max 
2,800 

Benefit transfer26 
 

 
 
 
 
 

CAFÉ  Min 
11,000 
Max 
35,000 

PM2,5:  
Min 
26,000  
Max 
75,000 

Min  
5,600 
Max 
16,000  

Min 
4,400 
Max 
12,000 

Min 950  
Max 
2,800 

Values of lost 
yields: world 
market prices. 
Health impacts: 
WTP Value of 
Statistical Life and 
Value Of Life Years 
and market prices 
for some health 
measures. 

Min and max is 
dependent on  
Interpretation of 
values of lives  
and life years.  

                                                           
25

 PPM25 refers to primary particles with diameter below 2.5 µm. PPMco, refers to primary particles with 
diameter between 2.5 and 10 µm.  
26  Benefit transfer from the Best Available Techniques. European, Integrated Pollution Prevention and Control 

Reference Document on Economics and Cross-Media, (European Commission, 2006), which in turn refers to 

CAFE (Holland, Pye, Droste-Franke, & Bickel, 2005). Average for EU 25, High health sensitivity estimates for 

emissions in 2010. 
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NEEDS 15,078 PPMco:  
1,570 
PPM25:  
29,081 

7,951 8, 286 NMVOC
27

1,220 

28 Market prices 
and WTP:  
 
World market 
prices for loss 
yields, replacement 
of damaged 
materials, WTP for 
year of life lost, and 
market prices for 
hospital 
admissions. 

Human health: 
respiratory and cardio 
vascular disorders. 
Crops, materials, 
biodiversity. 
 

EPS 
(In ELUs) 

3,672 23,08229 4,65430  2,130 2,140 WTP for losses in 
crop yield, WTP for 
YOLL, and 
avoidance of 
nuisance and 
morbidity.  

Cat-ion capacity, 
losses in crops, wood, 
fish & meat, and 
impacts to human 
health.  

 

 

Table 8. Metals 
 
Cost per tonne emission 
Company
/Project 

 Arsenic 
As 

Dioxin Lead 
Pb 

Mercury 
Hg 

Cadmiu
m 
Cd 

Chromi
cum  
Cr 

Monetisatio
n method  

Impacts  

MethodEx 80,000 
 
 
 

37,000 
millio
n 

600,000 6 
million 

39,000 31,500 
 
Cr-VI : 
240,0
00 

 31  
ExternE 
method,  

Human health 
via multiple 
pathways; 
food, water & 
inhalation.  
 

AkzoNobel    “ “ “ “ “ “ Benefit 
transfer 
from BeTa 
MethodEx.  

 

NEEDS  626,000 43,794 
million 

329,381  9,5 
million 

99,000 15,684 
 
Cr-VI: 
78,422 

32 WTP: 
YOLL and 
the years 
lost due to 
disability. 

Health 
impacts. 

Puma  - - - - - - - Not assessed. 

 

                                                           
27

Non-methane volatile organic compounds. 
28

Average for EU27, prices in 2000, for emissions in 2010. Unknown heights of release which refers to all   
sectors, and the heights of stacks. 

29
  1999. PM10, YOLL and cat-ion impacts are not included.  

30
  1999.  

31
 BeTa, MethodEx. Outputs for the year 2010. Prices in 2000 Eur. (Holland, 2007). Arsenic, Dioxin, Lead and 

Mercury are unrelated to site of emission assumed, given that emissions is disbursed via multiple pathways; 
inhalation, food and water. For Cadmium, Chrome, impacts are mediated mainly through inhalation, and it is 
necessary to take the site specific numbers (Holland, 2007). Average EU values are presented. (Discount rates 
are 3% for ExternE and 4% for CAFE). 
32

 For Arsenic, Cadmium and Lead impacts assessments are also made for ingestion of food and drinking water 
due to emissions into air. 
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Table 9. Formaldehyde and dioxin 
Cost Euro per tonne emission 
 

Company 
/Project 

 
Formaldehyde  

 
Nickel 
Ni 

 
Monetisation method  

 
Impacts  

MethodEx 120  3.800 ExternE method, WTP 

for VOLL and VOLY. 
33 

 

Human health via 
multiple pathways; 
food, water & 
inhalation.  
 

AkzoNobel  “ “ Benefit transfer from 
BeTa MethodEx.  

 

NEEDS  237  2.723 WTP: YOLL and the 
years lost due to 
disability. 

Health impacts. 

Puma  - - - Not assessed 

 

 
 
 
Table 10. Waste – to landfill, incineration and recycling  
  
Company/
Project/ 
institution  

 Cost per tonne 
waste  

Monetisation method  Comments on quantification  

Puma  
 
Waste to 
Landfill  

€73  
(ranging from €36 to 
€87 depending on 
location) 

SCC was applied to each 
tonne of methane measured 
in CO2-equivalent, leachate 
costs are based on the cost 
of clean-up to remediate 
the affected area 
(restoration), disamenity 
effects; hedonic pricing 
methods and average costs  
derived and adjusted for 
different countries’ 
purchasing power. 

Location influences the three 
factors described. 
 
Methane emissions were quantified 
based on the IPCC emission factors 
for waste, with national methane 
capture rates taken into account. 

Puma  
 
Waste to 
Incineration  

€51 (ranging from €35 
to €63 depending on 
location) 

GHG emissions were 
valued based on social cost 
of carbon.   
 
Air pollutants (sulphur 
dioxide, nitrogen oxide and 
particulates) same method 
as for other air pollutants.  
 
Local market values for 
impacts on market goods 
such as crops, materials 
and timber. 
 
For non-market costs such 
as health impacts, values 

Emissions to air estimated by 
assuming that emissions are equal 
to the incineration emission limit 
values of the study region or 
average emissions limits for those 
where no data  existed.  
 
Conversion factors for energy 
recovery from waste and national 
grid electricity conversion factors 
were used to generate avoided GHG 
emissions per tonne waste 
incinerated. 
 
 

                                                           
33

 BeTa, MethodEx. Outputs for the year 2010. Prices in 2000 Eur. (Holland, 2007). For Cadmium, Chrome, 
Formaldehyde and Nickel, impacts are mediated mainly through inhalation, and it is necessary to take the site 
specific numbers (Holland, 2007). Average EU values are presented. (Discount rates are 3% for ExternE and 4% 
for CAFE.). 
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were based on averages 
from WTP studies.  
 
Averages adjusted based on 
relevant local factors (e.g. 
purchasing power parity for 
WTP analyses). 
 
Benefit transfer for dioxin 
and heavy metal emissions 
(from the 2009 EU study 
“Waste Management 
Externalities in EU25”).  
 
Benefits of energy recovery 
were subtracted from the 
costs of incineration. 

Puma  
 
Recycled 
waste  
 

€0 
 

-  Assumption made that benefits of 
recycling outweigh any costs, 
Puma’s study set the external cost 
to €0. 

 

 

Table 11. Social aspects &  indicators 
 
Company/
Project/ 
institution  

Cost/ benefit 
per unit  

Impact  
 

Monetisation method  

Pamoja   7,8 
(€/household/ 
year) 

Impact of fertility reduction  Benefit transfer 34 

Pamoja  55,1  
(€/household/ 
year) 

Impact on education  Benefit transfer27 

Pamoja 
 
 

600 
(€/household/ 
year) 

Direct job opportunity  
 

Incomes due to direct job, 
local salaries.   
 

Pamoja 23,2 
(€/household/ 
year) 

Incomes due to new 
business development 
 

Benefit transfer 27 

Pamoja 27,9(€/househ
old/ year) 

Increased existing business 
productivity 
 

Benefit transfer 27 

Pamoja 0,039 Eur per 
kg biomass  
 

Additional income for 
farmers from the selling of 
biomass  

Local biomass price, 
literature reviews.  

Pamoja 1,95 
(€/household/ 
year) 

Health impacts of 
substituting kerosene 
lamps with electric lighting 

Benefit transfer27 

Skandia  Between 
350.000 SEK 
and 1.6 million 
SEK/ 
individual/yr 

Exclusion and 
marginalisation  

Socio-economic accounts. 
Costs in increased welfare 
consumption. 

                                                           
34 The Welfare Impact of Rural Electrification: A Reassessment of the Costs and Benefits”, World Bank, 2008.  



46 
 

4.3 Incentives for monetisation  
 

What motivates companies to count their impacts in monetary terms? How are the 

monetary values to be used? The section presents findings divided into thematic areas of 

drivers revealed in data collection. In Table 12 and 13 the thematic areas are marked with 

“yes” for companies for which these drivers were prominent – which does not necessarily 

imply that other aspects are entirely excluded.  

 

4.3.1 Ecosystem services dependencies and risks   

Jochen Zeitz, Chairman and CEO of Puma states: 

 “Gaining a better understanding of the source of the natural goods and services PUMA relies on and the 

declining availability of the basic resources required for our business growth, will help PUMA build a 

more resilient and sustainable business model and ultimately better manage its impacts on the 

environment”. [This change] “requires the services to be given monetary values in order to account for 

them when doing business” (Puma, 2011). 

“Companies that understand their dependence on natural resources along the value chain are well placed 

to manage underlying risk from rising raw material costs and scarcity of supply issues […] Companies 

are already facing increasing input costs as a result of rising commodity prices related to climate change 

and water availability. PUMA is now positioned to address these challenges in advance and we have 

helped provide them with management tools to minimise risk, hedge against uncertainty and identify new 

opportunities to optimise the sustainability of its products.” (Dr. Richard Mattison, CEO of Trucost, 

statement, Puma, 2011).  

Also Akzo Nobel’s monetisation study, was seen as a natural step after having conducted 

Ecosystem Services Review (ESR), and aimed at evaluating how the company affects the 

ecosystems and ecosystem services that it is dependent on. The main driver for Akzo Nobel 

was to test trade-off analysis to compare the products’ negative environmental externalities. 

The objective was to learn about Corporate Ecosystem Valuation (CEV), and evaluate 

feasibility and operationality for business decision making in the company (Halldén, 2012). 

Sveaskog’s monetisation also had its bases in ESR. The three areas identified where Sveaskog 

has positive or negative impact was the climate regulatory role of the forest, the water 

regulating and the biodiversity aspect of forest management (Johansson, 2012).  
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Table 12. Monetisation drivers  

Company  

Ecosystem services 
dependencies & 
risk assessment 

Preparedness 
for future 
regulation  

Supply chain control, 
identification of risks for 
customers & product 
positioning  

Puma  Yes Yes Yes  

Akzo Nobel Yes  Yes  Yes 

ABB   Yes  Yes  

Ericsson   Yes Yes  

Sveaskog  Yes  Yes  Yes  

Pamoja 
Cleantech 

  Yes  

Skandia     Yes  

Saltå kvarn   Yes  

 

 

According to Arnell, ABB does not explicit assess the company’s dependency on ecosystems 

and its impacts on these ecosystems in regards to risks.  

“Perhaps because the company's processes does in a direct way relate to the sources, and natural 

resources, to the same extent as if a firm is dependent on forests for their manufacture. However, ABB 

sees reputation and prestige as important aspect for the company to deal with – and directly linked to 

future profits. Management of the environment is relevant based on cost efficiency, and to manage 

risks that might jeopardize the reputation and hits back on the company’s cash flows if something 

goes wrong.” 

 

Robur takes ecosystem services into account in their investment analysis, both from the 

perspective of what enhancements the firm is contributing with for ecosystem services – and 

what services the corporate use and what emissions they have. The reasoning that holds is that 

the companies themselves should make proper analysis (Nilsson, 2012).    

 

 

 

 

 

 

 

 
Table 13. Monetisation motivation factors  

Company  

Inform strategic 
choices  & support 
prioritization of 
environmental &/ 
social efforts  

Internal  
Communicati
on 

External 
communicati
on, risk & 
reputation 

Puma  Yes  Yes  

Akzo Nobel Yes  Yes   

ABB  Yes  Yes   

Ericsson  Yes   Yes  

Sveaskog  Yes   Yes  

Pamoja 
Cleantech 

Yes   Yes  

Skandia   Yes    

Saltå kvarn Yes    
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4.3.2 Inform decisions and strategic choices and support prioritizing of 

environmental and social efforts  

ABB has not done any official monetisation of its impacts. In the redefining work at the head 

office, a global strategy development towards common sustainability goals, and vision, the 

respondent came into the conversion of the impacts in monetary terms. Acccording to Arnell, 

there is a strategic move to start looking in the direction of externality calculation – mainly to 

understand the effects, incurred by the company more clear (Arnell, 2012). For instance 

LCAs, do not tell and disclose the actual impacts of toxic substances: “you do not know from 

a LCA if a manufacturing process has carcinogenic effects” (Arnell, 2012). 

Visualisation  

According to ABB, their core business fits perfect with the notion of improved efficiency – as 

their products and processes are designed to improve and reduce the impacts of clients. The 

informant raises the potential risk with the company forgetting to manage the damage that it 

actually causes. If everything the company does improve the environmental aspects, net effect 

is assumed to be positive (Arnell, 2012). 

Support prioritisation among environmental and social aspects  

According to Puma, the calculations help identifying the significant environmental impacts, 

and develop solutions to address these issues, in turn, contributing to minimize both business 

risks and environmental effects (Puma, 2011). ABB also stressed the significance of that the 

analysis and values tell where efforts are needed (Arnell, 2012). For AkzoNobel, generally, 

the knowledge development and tools in this area will be useful in the sustainability work, 

when planning larger investments, reducing environmental risks, in their supply chains: 

“In regards to strategic choices such as larger investments it would be gold worth to select out of the 

estimated monetary costs, but so far, it is difficult, as there is no accepted standardization for how to go 

about it. Instead, it is important to apply, test and compare various methods to see what direction they 

point at for e.g. various product choices.” (Halldén, 2012).  

Akzo Nobel’s values will be used in carrying out cost-benefit analysis as the environmental 

costs now are available for the three alternative chemicals. Findings will be useful in product 

development related to sizing chemicals (Halldén, 2012). 

One of the respondents stresses that demanding LCA data from suppliers, is of strategic 

importance for the company, in order to control inputs for products, from energy consumption 
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perspective where lowering carbon footprints is motivated for economically as well as 

environmental sustainability (Respondent, 2012). The interviewee stresses that the company’s 

priority is to lower its various impact potentials, but knowing the exact outcome is not 

necessarily of interest. In regards to making the reviews for Environmental Management 

Systems (EMS), the respondent sees a value of having impacts of various materials on the 

table – since it may alter the choice of most significant impacts. But the knowledge of 

importance here is new knowledge of substances effects as such – and not the specific 

monetary value. If the persons at the tasks are qualified it should not be the money but the 

impacts and correlations as such, that decides what substances to get rid of (Respondent, 

2012). 

In the development of relevant sustainability goals, focusing on resource efficiency, energy 

related emissions, emissions, and waste in all forms are indicators for which knowing their 

impacts is relevant. “The values that ABB tested, was an elaboration to be used primarily to 

raise attention around the costs and implications arising from company operations. These 

represent risks for the company – both in regards to risks arising from taxes posed on future 

emissions and risks arising from damaged reputation.” (Arnell, 2012).  The draft piloting 

monetisation effort was conducted against the background of that ABB has been poor at 

quantifying relevant measurable goals. The informant is dubious toward GRI, which the 

company report according to, since it is primarily about communication and does not favor 

progress per se, in that regard monetisation of impact can help envisage impacts (Arnell, 

2012).  

Skandia provides Swedish counties with education about preventive measures, for mitigation 

of exclusion, since counties are the main cost bearers. The costs generated by criminality, and 

damage costs are later also posed on Skandia (Hök, 2012).  

The main priority for Robur is that the companies they assess for investments think and act 

themselves. Robur does not see any real need to monetise externalities of the companies. Of 

importance for Robur is that the companies have systems in place, tools for evaluating their 

environmental and social impacts which help them prioritize and make sound decisions 

(Nilsson, 2012). The companies’ own systems for measuring and monitoring impacts are 

crucial for enabling Robur to make strategic choices, in this regard Nilsson welcomes the 

development of monetisation tools. Impacts expressed in the same unit – money – makes 

comparisons easier, and possible. Robur do not have the possibility to assess a specific impact 
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or emission from single production plants, but instead they assess the systems in place at the 

firms. The interviewee comments that several cost methodologies could possibly be mixed, 

damage cost in combination with spending on the measures taken by the company to lower or 

mitigate the impact would be interesting, according to Robur. In financial accounting there is 

not one indicator you look at; there are plenty (Nilsson, 2012). 

.  

4.3.3 Preparedness for future regulation and costs  

 

One of Sveaskog’s drivers is to spur development of trade with ecosystem services:   

“The system aims at creating financial incentives for an increased reduction of carbon dioxide in the 

atmosphere through management activities that are growth-enhancing. The expectation is that the carbon 

sink credits will be possible for industry to use as a part of the obligations in EU ETS. Short term, the 

system aim at spurring voluntary commitments by companies within the Swedish forestry industry” 

(Johansson, 2012). 

By constructing a trading system for forest carbon credits LKAB and Sveaskog
35

 aim at 

increasing the visibility of the Swedish forest’s potential to make a climate benefit. The model 

is supposed to apply to mandatory as well as optional trading systems. Sveaskog’s incentives 

are to drive the development of market for enhancement of ecosystem services, and to prepare 

for changed regulation and a ready market in this field. Further Johansson states, that “if there 

is a value created in the operations of Sveaskog, we are trying to find out how to contribute to 

develop a market for that value.” (Johansson, 2012).  

 

By putting a monetary value on the environmental impacts, Puma states that the company is 

preparing for potential future legislation, for example disclosure requirements (Puma, 2011). 

Akzo Nobel also states, that testing valuation in monetary terms includes assessment of 

potential future regulatory costs (Halldén, 2012). ABB has not looked at the levels of 

potential taxes, but to understand the future costs of emissions, in terms of taxes on CO2 and 

SF6, is one reason for monetisation. Future potential policies and regulation that may affect 

customers or upstream are taken into account as potential risk. Such a cost is being introduced 

in Australia, through a heavy tax on new generated and imported SF6 (from 1 July). ABB 

faces this taxation with new equipment for purification and recycling of that gas – so there are 

                                                           
35

 Other partners in the project are Övertorneå municipality, SLU, LRF Norrbotten, Syvab and Norrbotten’s 
County council.  
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business opportunities in sustainable development for those who are innovative, according to 

our informant from ABB (Arnell, 2012). Arnell mentions that ultimately the costs need to be 

posed to the consumer. But this requires there are efforts to invest in – something to be done 

by the company to address the externality (Arnell, 2012).  

 

4.3.4 Restoring or avoidance of harm as driver  

Sveaskog’s piloting trading scheme creates opportunities for buyers of the ecosystem 

services.  By funding enhancing measures in the forest, LKAB can achieve zero emissions 

from the local region (LKAB, 2012).  

 

 

 

 

 

 

 

 

 

 

Saltå kvarn does not view the company’s environmental apprehension based in concerns 

about how the company’s impact may affect future profit and cash flows of the firm. The 

basis for their new bonus system is rather rooted in the company’s core value to minimise 

impact and operate in a sustainable manner, while maintain economic sustainability (Trolle, 

2012). Starting point for the new tools was that they ought to meet the challenge of translating 

extremely complex ecological systems and processes into useful tools in support of 

sustainable agricultural production. This requires a simplified model for supplier assessment. 

The system will be an incentive for the suppliers to make improvements. For the suppliers, the 

system will contribute to strategic choices for where to start changes at their farms (Trolle, 

2012). The company uses transports that as far as possible cause the lowest possible emission 

of carbon dioxide. But since the transports will have impacts on the climate, they offset the 

carbon emissions (Trolle, 2012).  

 

 
Table 14. Reparation cost and mitigation cost approaches 
and implications for prices  

Company   Reparation  Mitigation  
Changed 
costumer prices   

Puma   No   No  

Akzo Nobel   No   Potentially, yes  

ABB  No  No   

Ericsson   Yes  Yes  

Sveaskog  Yes   Yes  

Pamoja    Yes  Yes (lowered) 

Skandia    Yes   

Saltå kvarn  
 
 

 Yes  Yes  No  



52 
 

Mitigation is a natural approach and vision for Ericsson, and in line with its core business, an 

example of e-health is illustrated in Box XI a mitigation approach applied – calculating the 

price Ericsson’s clients pay to not cause the harm from emitting certain amounts of carbon 

dioxide (Gustafsson, 2012). For Ericsson the calculation of emission reduction is core 

business – they need to show customers that their technology lower carbon emissions, and 

costumers’ impact by certain numbers. Obviously, the clients pay for the mitigation, for the 

customers, it is a cost effective solution – to reduce spending on energy that is primary driving 

force to invest in Ericsson’s solutions (Gustafsson, 2012).  

 

The respondent from ABB notes that many seem to rely on the WTP valuation method. She 

thus acknowledges that the method may be arbitrary, and dependent on the state of knowledge 

of individuals. If the company is aiming to not leave behind a worse world for future 

generations, restoration cost is also relevant to consider. Arnell has also made draft 

calculation of abatement costs, for what it would cost to use only renewable energy, in order 

to guide goals for the use of renewables (Arnell, 2012). 

  

   

Box XI. Company case: Ericsson’s potential reduction ratios  

The company’s strength is its transformative potential to improve the efficiency of other 

industries. Ericsson consequently makes estimates of how investments in ICT reduce CO2e 

emissions. From a LCA perspective the environmental impact for the ICT-based service and the 

service it replaces are considered respectively. Analysis includes emissions of the infrastructure of 

ICT systems such as antennas, buildings, roads or airports. The direct emissions of the ICT-based 

systems that Ericsson offer the client,  in CO2e, in relation to the enabling effects in CO2e 

emissions, presented in a so called potential reduction ratio. The calculations are based on LCAs. 

Emissions through entire supply chains for Ericsson’s technology, are compared to the carbon 

savings calculated in pure emissions. In this sense the mitigation cost approach is applied – 

calculating the price Ericsson’s clients pay to not cause the harm from emitting certain amounts of 

carbon dioxide (Gustafsson, 2012). When calculating for clients, Ericsson takes into account taxes 

and fees that differ regionally. “A tonne saved carbon vary depending on regional matters, 

therefore the price for one saved tonne of is difficult for Ericsson to share” (Gustavsson, 2012).  

E-Health system in Croatia  

In 2009, Ericsson implemented a health information exchange platform information system in 

Croatia, a nationwide supporting system for primary healthcare with supported services such as 

Electronic Patient Records Management, E-Prescriptions, E -Referrals and E- Booking and Health 

Insurance Reporting. The solution has the potential to reduce emissions, primary by travel 

substitution, with 14,670 tonnes CO2e per year. (Reduced emissions: 15,000, while the 

implemented service would add 330 tonnes CO2e per year, calculated on LCA.) (Ericsson, 2012).  
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4.3.4 External communication, risk & reputation 

 “the vision and objectives of the company are important factors for investors – here the cost posed on 

society and planet comes in. Investors are mainly interested in an attractive product mix, a good 

reputation and processes in place for financial risk management.  And perhaps monetisation has its 

function here, as high level of externalities could be a risk” (Arnell, 2012). 

ABB needs to start realizing that they are not neutral with respect to its impact on the 

environment. “It is the time”, as Arnell puts it, to review their externalities. This is one way to 

begin to start seeing the various impacts’ size (Arnell, 2012).  

In enabling Robur to make strategic choices, impacts expressed in the same unit – money – 

makes comparisons easier, and possible (Nilsson, 2012).  

Also facilitation of internal communication is lifted as driver for expressing impacts in 

monetary terms (Arnell, 2012).  

“Resource efficiency, compliance and corporate responsibility are keywords for the future and a matter of 

operational excellence. These words give meaning to the notion of sustainability for a company. To find 

the ‘dollar language’, one need to identify key words that speak to the dollar, therefore, we need the 

measurable goals to communicate.” (Arnell, 2012) 

 

4.3.5 Identifying and reducing supply chain risks for customers – product positioning  

Puma’s costs will not affect net earnings, but serve as an initial metric for the company in its 

aims to mitigate the footprint of the company’s operations at all supply chain levels (Puma, 

2011). The biggest share of Puma’s impacts appear in the supply chain – at external 

subcontractors which Puma has limited control over. Reducing impacts at the lower ends, 

requires collaboration with other companies in the sector, and also governments and 

organisations.  

For Akzo Nobel, the idea is to help reducing environmental risks in supply chains and make 

more informed decisions. It also improves product positioning by offering risk reductions to 

customers. If the clients would want to know the effects in monetary values, Eka (Akzo 

Nobel) has answers (Halldén, 2012).   

Arnell at ABB is convinced that the most important for the future is that a company has full 

control over its supply chain. In general, Arnell thinks that environmental management 

systems are not used properly, and tend to become advanced systems that do not live up to the 
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motto on continuous improvement. Instead of raising the bar – the reporting itself becomes 

the main point. That is why Arnell promotes the focus to be on the product, life cycling 

management. If not, you end up in trouble with firms setting up their system boundaries 

simply corresponding to the own company, where minimally of the total impact appear. 

Managing and reduce externalities is usually a matter of gaining control over and through the 

entire supply chain, particularly in helping suppliers to improve processes for emissions to  

decrease.  “Environmental and social responsibility is a matter of quality. Building long term 

relationships and support subcontractors is crucial in reducing emissions and other harming 

impact” (Arnell, 2012). Results from monetisation also help management of reputational risks, 

and opportunities – maintain and add to the current customer base, and demonstration of firm 

values in support of long term business (Halldén, 2012).  

Puma’s partner PwC states that assigning economic values to the environmental impact of 

operations allows business to tackle critical questions, not just about environmental 

impacts, but business risk, costs savings and finding new ways to become more effective. 

“This will make many companies consider how they can apply similar analysis in their own 

organisations. Companies – big and small – are now reliant on global supply chains, making their 

environmental footprint much larger than many realize. Assigning economic values to the environmental 

impact of a company’s operations enables a business to tackle vital questions now, not just about 

environmental impacts, but business risk, costs savings and finding new ways to become more effective. 

Without measuring them, the impacts cannot be managed, or reduced.” (Alan McGill, partner, 

Sustainability and Climate Change, PwC, statement at Puma’s web site 2011). 

Puma also states that they wish to set a new benchmark in corporate environmental reporting 

and catalyze engagements industry-wide. They already gained support from organisations, 

government and industry in their promotion of a shift toward acknowledging the services 

provided by ecosystems and respecting their limits while doing business (Puma, 2011).  

The driver for Saltå’s off sets is to enable consumers to choose products that reduce the 

contribution to the greenhouse effect, and access parts of the dilemmas of organic products 

from other parts of the world which involves long journeys (Saltå kvarn, 2012). 
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4.3.6 Social benefits as business case  

Pamoja has done SROI calculations specifically for business plan competitions and for 

potential investors,  but estimating their potential future social benefits is at the core of their 

business and motivating driver for the company. The categories for social benefits are 

agricultural development, local community development and health and educational benefits. 

Local community development includes increased productivity due to new business as well as 

increased productivity for existing businesses (Fouassier, 2012).  

The insurance company Skandia has a long tradition of prevention work. The business logic is 

intrinsic: if they can prevent fires or – shaking baby syndrome – they lower their insurance 

payments. Although exclusion of people in the community obviously cost much human 

suffering, Skandia thought Swedish municipalities used economic arguments to reject early 

preventive action. So, Skandia shows the economic incentives and motivation of various 

preventive measures and to mobilise responsible actors, such as municipalities to take action 

in terms of early preventive work that is profitable in the long run (Hök, 2012). To offer 

incentives for municipalities – who are the agents paying and have the responsibility for a lot 

of the suggested actions, Skandia has done research showing both sides of equation: the costs 

of not acting and the investments – action taken to prevent exclusion. Hök stresses that we 

cannot monetise human suffering but calculate and showcase the societal investment 

generated in terms of future profit (non-future costs) they contribute to change and prevent 

suffering. Calculation of socio-economic measures becomes a tool for improvements in 

human lives (Hök, 2012).  

 

 

4.4 Challenges expressed by the companies  

 

The credibility in the selection of factors and values, as well as simplification of the complex 

and uncertain environmental effects are lifted as main challenges of moving forward with 

monetising ABB’s externalities (Arnell, 2012). “There needs to be standardized data, it is too 

time consuming to develop, put into practice, finding an appropriate method. And who 

decides what methods are appropriate? It is difficult to compare with other companies unless 

there is consensus on what to be measured” (Arnell, 2012).  



56 
 

One of Puma’s disclaimers concerns air pollution that has impacts on the ecosystem services, 

and these were not valued. In addition, non-linearities are related to some chemical reactions 

for pollutants, resulting in unpredicted effects on costs which may not be captured when 

basing analysis on average data (Puma, 2011).  

Akzo Nobel recognised difficulties in obtaining specific values for the environmental impact 

while it is necessary to rely on standard and average estimates to convert impacts into. 

Choosing the right method was difficult, therefore, Halldén (2012) states the importance of 

using multiple methods and see what different values are generated, and see if they point at 

the same direction. The important is not an exact price, but the estimate (Halldén, 2012). 

“There is a value in comparing various studies to get a compass direction. “ (Halldén, 2012).  

There no resources at Akzo Nobel to count on the production processes’ impacts on 

ecosystems, but ExternE was available. The informant stressed that for conducting valuation 

there need to be databases with updated values available.  

Skandia (Hök, 2012) states the link between what efforts will lead, with which to 

probabilities, to the effect – the causality problem. Also, the time span between the input i.e. 

the action and effects are often long, sometimes so long that the connection is unclear or 

invisible – the delay effects, are lifted by Skandia. In terms of action and change potential, 

Hök stressed that since most public decision-making systems are based on the annual budget 

perspective, there are no management tools to manage long-term effects, and preventive 

action is seen as short-term costs (Hök, 2012).  

In the case of Pamoja, some of the numbers from benefit transfer such as impacts on fertility 

reduction, health and educational impacts, the informant thinks are more far-fetched. Health 

impacts are due to replacing kerosene lamps, with light bulbs, but fertility reduction in 

monetary terms, how direct are such values? One of the challenges he sees is where to limit 

the calculation – companies can include benefits to get the numbers up, without knowing if 

this is really correlated to the operations (Fouassier, 2012). 

The greatest challenge Trolle at Saltå kvarn, experienced during the process, was to "To 

visualise the goals and rationales, such as the planetary boundaries, for the suppliers - to 

communicate, motivate action in relation to the environmental challenges" (Trolle 2012).  
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According to informant at ABB, there is a complexity with companies that count and take 

credit for costumers’ avoided harm. Each firm is responsible for their emissions and impacts, 

if companies start measure what improvements their technologies save for the world – there is 

no ending (Arnell, 2012). 
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5 Discussion  
 

The section discusses the practices and incentives found for putting economic values on 

companies’ environmental and social impacts. Further, relations between the concepts of 

ecosystem services, resilience and externalities are discussed suggesting methods suited for 

externality valuation that may provide investors, consumers and policy makers with 

accurate pictures of the value of firms’ operations in regards to contributing to sustainable 

investments, production and consumption processes.  

Drivers, challenges and opportunities opened up with monetisation, of companies’ 

environmental and social impacts are discussed.  

 
 

5.1 Monetisation practices  
 

5.1.1 Values and methods  

The monetary values found, shown in Tables 4-11 include large variations. There are no 

obvious relationships between the number of impacts taken into account and the levels of the 

values, making comparison among companies difficult. Most values are based on averages 

among other studies.  The values are dependent on what methods and impacts are taken into 

account. For health impacts for instance, what disorders to include: bronchitis but not 

cancers? Costs expressed as future loss in economy resulting from concentration disorders or 

allergies? The more factors brought in, the higher values are expected to be generated.  

Companies that assess damage cost approach use benefit transfer for their data. These sources 

in turn build on meta studies and factor averages. Production function valuation and market 

prices are used, but the values are difficult to interpret and compare, again, since different 

impacts are included. WTP is used for valuation of impacts on human health such as value of 

lost life years. For some values, only health impacts are considered, and for some values 

damages to materials such as buildings are not accounted for. In the cases where changes in 

crop yields are included – the emissions included in calculations are solely those effecting 

crops from ozone.  

Taken together these findings point at the need for consensus building on what to measure and 

how, to enable comparisons between companies, for investors as well as consumers, as 

highlighted by Antheaume (2004).  The need for standardised accessible data was mentioned 

by Akzo Nobel and ABB, as basic conditions for enabling future monetisation at larger scale. 
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Companies tend to rely on accessible rather than suitable data and the awareness is low of the 

underlying methods in the benefit transfer, due to time constraints. The incentives for 

undertaking extensive externality calculation also seems questionable – when there are no 

opportunities to be ranked and compared. On the other hand, Puma got attention by being 

“first”.  

5.1.2 Scope and boundaries in quantification 

In regards to scope, the efforts by Puma, Akzo Nobel and ABB reveal no contradictions.  

Puma quantified and monetised impacts throughout their entire supply chain, Akzo Nobel 

made similar, even if only for specific products. ABB’s intentions are the same: to quantify 

emissions and impacts according to standard LCAs for entire supply chains. ABB and Akzo 

Nobel pointed out that the scope depends on who is asking for the information. If a customer 

asks for LCA information, they probably prefer from cradle to gate (Arnell, 2012; Halldén, 

2012). The desire to have the monetised information at hand for clients should be interpreted 

in the light of transparency and facilitating bridges in information in value chains. Which 

could, Cerin argued, (2005) spur product improvement.  

A challenge arises concerning calculating mitigated emissions for instance. Small innovation 

companies such as Pamoja Cleantech for example build major parts of their SROI calculations 

on savings, in comparisons to current practices in local communities. For Ericsson too, 

calculation of mitigating action for clients (Gustafsson, 2012), is at the core of their business.  

When companies take credits for “each other’s” emissions savings the problem with double 

counting arise. An investor however, which we will return to, would probably like to know 

both: savings made due to company’s technology but also what damage is actually caused, 

such as pollutants emitted.   

5.1.3 Consultancy support  

The way the companies tend to use support in developing their tools, may imply risks in 

accordance with findings about short term interest of external consultants. The managerial 

tools tend to badly correspond to the needs of the companies to measure their impacts in 

regards to future returns (Cerin, 2005).  
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5.2 Incentives and drivers for monetisation 

 

5.2.1 Monitoring ecosystem services dependency and risk  

A commitment is seen among the companies to approach sustainability by looking on own 

impacts and dependencies of ecosystem services. Monetisation of impacts is seen as natural 

next step in assessing footprints, for calculating and monitoring risks arising from weakened 

ecosystem services that may hit back on the company’s future financial returns.  

5.2.2 Supporting strategic choices  

A common driver is guidance in strategic choices. ABB’s respondent explicit explains that 

converting impacts into money, can contribute in the development of strategic overall 

sustainability goals and visions for the company (Arnell, 2012). To decide on directions, you 

need to know the harm caused, which is easier done with damage cost calculated (Arnell, 

2012; Halldén, 2012, Puma, 2011). Understanding effects is facilitated by monetary numbers. 

Saltå’s approach reflects strategic guidance from another point of view – suppliers make 

choices on the basis on future rewards from Saltå.   

5.2.3 Visualisation of impact 

An argument for using monetised values, despite the large uncertainties of the values 

generated is that if same method is applied within a firm, the exercise will generate guidance 

to for instance comparing two materials, no matter if the monetary values are completely 

“true”. EMS was lifted as vague in its inabilities to identify what substances to exclude, 

functioning well if the processes for prioritising among most significant aspects is well 

informed, according to one of the interviewee. The quantified data from LCAs do not reveal 

information on the actual impacts caused from toxic substances to humans or planet 

(Respondent, 2012). Impacts visualised in costs may facilitate identifying and prioritising 

among environmental aspects and complementing EMS and LCAs.   

 

A remarkable view was brought forward by ABB respondent about tendencies to rely on core 

business intentions to create to net positive effects. Monetisation of negative and positive 

effects would rather be a condition for making such assumptions. Without knowing your 

impacts, it is impossible to assume a net positive effect.  
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5.2.4 Increasing transparency of impacts along value chains 

ABB, Akzo Nobel and Puma expressed the motivation that the analysis and values guide and 

inform decisions in terms of raised awareness of where to make improvements mainly along 

the value chain. This implies that putting one fiscal factor on aggregated impacts from a 

company would not support these motives. Investors and stakeholders wishing companies to 

increase their control – this form of monetising efforts would not serve those parameters. 

There would instead be a need for data for each string of value chain, and with local harms or 

benefits monetised, which implies a lot of regionally adapted data.  

 

5.2.5 Regulation preparedness  

Preparing for future regulations, such as disclosure requirements, (lifted by Puma), and taxes 

and markets for ecosystem services, was lifted as motivation factors by five of eight 

companies. In addition, the fund manager Robur (Nilsson, 2012) was discussing future 

potential governmental policies as important for the companies to have preparedness for.  

Note worthy for policy makers, is the extent to which companies take future potential 

regulatory implications into account. Regulations in support of sustainable production, are 

important incentives for companies.   

 

5.3 Challenges - time, ecosystem services and discount rates  
 

When firms state they relate to ecosystem services dependencies and risks in their 

monetisation efforts – what time horizon is taken into consideration? This issue is crucial 

when dealing with monetisation of environmental and social impacts, since discount rates are 

at the core of the concept of sustainability in its original sense (Ocapmo, 2011) – the ability to 

meet current needs and still remain the ability of future generations to meet their needs. None 

of the respondents from ABB or Akzo Nobel was familiar with the discount rates applied in 

the data used. This could point at low degree of reflection on how to manage risks in the more 

far future. However, Arnell pointed at the role of payback times in calculations for 

investments. In order to change practices, internal company policies such as allowance for 5-

years payback time for all environmental investments was lifted (Arnell, 2012).  
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For a risk to arise for the company, the impacts need to have a rebound effect within a certain 

time span. From this point it makes sense that a company such as ABB does not see their 

direct dependencies on ecosystem goods as risks. (Which the company probably does for 

some business aspects despite the findings in this study). But calculating on longer time spans 

would imply risks, that possibly hit back on the own company. As long as damage costs affect 

other actors such as future generations, (i.e. are external) and not posed on the company there 

are low incentives of acting.  Returning to resilience theory in Walker and Salts’ meaning 

(2006), risks would be mitigated by saving future options and operation space. Also, this 

strengthens that since externalities at corporate level, turn out as internality in a larger 

investment portfolio as Hawley and Williams, (2000) the short term thinking would not 

benefit them.  

 

Time was a crucial aspect for the social costs in the study. Early mitigation action will be 

profitable compared to doing nothing about young people on their way to marginalisation, if 

future costs are counted over a longer time span. The time span between the input activity and 

effects are often long, sometimes so long that the connection is unclear or invisible as lifted 

by the interviewee from Skandia. The company experience that since most public decision-

making system are based on an annual budget perspective, there are no tools to manage long-

term effects (Hök, 2012). Early mitigation efforts to avoid social harm, would transform into 

financial savings (profits) if calculated over longer time periods.  

This is in line with arguments in climate change calculations, and damage costs for CO2 

emissions. Applied to the environmental aspects and ecosystem services means that activities 

are seen as profitable – in the short time span – if not taking into account damages and effects 

in the far future. From the resilient stand point saving options and operating space (Walker & 

Salt, 2006) would, in this context imply calculation of damage cost in the future with low 

discount rates and allowance of long term investments.  This is also aligned with what Liu et 

al. (2010) identified as crucial in assessment of ecosystem services and for managing 

economic systems within life  supporting system, by distributing resources within, and 

between generations.  

 

The only company in the study with an explicit reasoning about discounting, was Puma with 

the choice of a 3.4% discount rate, despite being rather low, is higher than the suggested low 

discount rates by Ocampo (2011) for full intergenerational equity at 1.5-2% and that may 
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provide guidance for the equity goals for future generation suggested to be kept in mind in 

monetisation by Liu et al. (2010).  

 

Implications. If the risk incentive of weakened ecosystem services function is not a factor for 

change, because effects will happen too far in the future, or for affecting someone else, there 

is need to calculate effects over longer time, and using low discount rates, or for regulative 

action in assigning property rights in line with Coase (1960). By assigning property rights for 

example to emit, to actors with greatest efficiency potential, the market would turn the 

problem into a production factor, in accordance with Cerin (2005).   

 

5.4 Opportunities and implications 
 

5.4.1 Internalisation of ecosystem services as external costs and benefits 

The driving logic behind monetisation of externalities, as Antheaume (2004) pointed at, is for 

them to be internalised. Where there are no markets for ecosystem goods or services, where 

they could be rewarded or compensated for they can be said to be externalities. In this sense, 

companies’ impacts and dependencies on a non-marketed ecosystem service are 

environmental externalities. Sveaskog’s effort shows that the company’s forest assets 

comprise regulating services (CO2 storage) which corporate management methods have 

possibility to influence (Johansson, 2012). The services are positive externalities until the 

client pays Sveaskog, to manage the resources in a way that improves the ecosystem 

functions. They are now on the market – which for the other company means a possibility to 

compensate for emissions emitted, by restoring equivalent amounts.  

Ecosystem services on a market show that external benefits may be internalised as production 

factors in line with Coase (1960). Sveaskog’s efforts reflect Gomez-Baggethun’s (2010) 

clarification of the entrance of systems for appropriation and exchange of services based on a 

need for establishing defined property rights, in order to support efficient market regulation 

of environmental harm.  

Implication. Investors may have interest in encouraging creation of market mechanisms where 

monetary value creation grows with strengthened ecosystems.  
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5.4.2 Other internalisation options  

As external costs are external to markets – reliance on non-market monetisation is needed, it 

was argued by Söderholm and Sundqvist, (2003). Another view, would be to find values as 

close as market price as possible to be able to simultaneously prepare for internalisation – 

through for example restoration or avoidance of a caused impact. 

Puma articulates commitment to address ecosystem services challenges in advance – by 

giving the impacts monetary numbers. The statement from Puma, concerning building a 

resilient business model and manage impacts better, by assigning monetary values to the 

services (Puma, 2011), is somewhat difficult to know the exact meaning of. In what way are 

the values accounted for? Puma’s efforts do not point at any concrete improvements in 

performance at this stage, apart from contribution to awareness externally. This should be 

seen in light of earlier findings that pro-activity cost more than investing in external 

communication to create responsible images (Cerin, 2005).  

 

According to Puma the numbers support identification of significant environmental impacts, 

and in addition, develop solutions to address these issues. They lift that this would contribute 

to minimize both business risks and environmental effects (Puma, 2011). Exactly how 

environmental effects are to be minimised by Puma’s exercise remains unclear. It can be 

understood as Puma plan to use the numbers for guidance – knowing where and what 

substances to decrease. And take measures to avoid creating the harm that are actually shown 

in the Environmental Profit and Loss report. But Puma’s numbers are damage costs, and the 

company does not disclose calculated abatement costs. Accounting for both would be a way 

to communicate further transparency and commitment for processes aimed for changes in 

performance. For internal guidance, ABB (2012) also suggested calculated costs for what it 

would cost to use only renewable energy, in order to guide targets setting.   

The other option in Puma’s case would be to internalise the cost by repairing negative 

impacts, to for instance compensate for emitted CO2 or restore corresponding areal of land to 

not jeopardize biodiversity. Then these costs may be rewarded to consumers, and be regarded 

as production factors. The ABB respondent’s statement that costs ultimately need to be 

forwarded to consumers, given that there are efforts to allocate these money to (Arnell, 2012) 

address the need for either reparation of harm voluntarily by firms – or regulated assigned 

property rights.  For CO2 this is viable, as seen for example in Saltå’s case as voluntary 

initiative, while it is more uncertain how to repair other areas such as pollutant emitted. 
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Adding the Sveaskog case to the picture, illustrates companies making a business case out of 

restoring biodiversity, hence creating a market for the service. 

 

Implications. If the challenge for companies is to lower the abatement cost, this could be 

stimulated according to Coasean approach (1960), followed by Cerin’s (2005) argumentation 

by making agents compete with efficient solutions, by policies assigning producer 

responsibilities. Sveaskog’s approach, the desire to contribute to development of regulated 

markets for ecosystem services, reflects Coase’s argumentation (1960) of assigning rights – 

but that regulations need to be guided by the practice at corporate level.  

  

5.4.3 Bridging information asymmetries in value chains  

The findings show that there seem to be large possibilities for monetisation to contribute to 

bridging information asymmetries in value chains in line with Cerin’s reasoning (2005) 

following Akerlof’s (1970) theories. Bridging asymmetries among actors in the value chain 

by disclosing monetary values of impacts such as seen in the cases of ABB, Akzo Nobel and 

Puma may contribute to improvement of sustainable production processes.  

Reducing externalities requires control through the entire supply chain, particularly in helping 

suppliers to improve processes for emissions to decrease, as lifted by ABB (Arnell, 2012). 

The supply chain challenges as key for sustainability as the tendency among firms is to set 

comfortable boundaries for their EMS, resulting in no improvements since the impacts appear 

outside these boundaries (Arnell, 2012) – in the supply chains. Monetisation could bring 

innovativeness to environmental analysis, according to Arnell (2012) supporting 

argumentation on appointing producer responsibilities at appropriate levels in supply chains, 

in order for markets to effectively deal with harms, suggested by Cerin (2005).   

5.4.4Bridging information asymmetries in relation to investors and consumers  

The fund manager Robur states that taking ecosystem services into account in their 

investment analysis is important both from the perspective of enhancing and usage of 

ecosystem services, as well as for emissions (Nilsson, 2012). Enhancement of a service – 

exemplified by Sveaskog’s measure – in investor perspective should be seen as creating value 

and profit. For Robur, the primary information was not said to be the fiscal values as such, but 

the companies’ own processes in place that guide companies to make sustainable decisions. 

Expressing impacts in monetary terms, given the finding concerning “visualisation”, may 
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contribute to decoding images by firms to analysts, such as investors, strengthening Akerlof’s 

arguments (1970).  The monetisation commitments that function as information bridges may 

facilitate for consumers to identify costs related to processes as explained by Cerin (2002).  In 

this regard, business would benefit from certainty and informal insurances, according to 

Akerlof (1970). Puma’s effort is an example of this type of action, even though it is early to 

predict the result – if a company like Puma will gain from these actions taken specifically, is 

an obvious subject for future research. The extent, to which these asymmetries are over 

bridged, in the case of Puma, can thus be questioned since it requires that consumer or 

investors are able to value the information.  

 

5.5 Comment on methods and limitations of the thesis approach adopted 

The practices explored in this thesis, represent a relatively new phenomenon. Therefore the 

study includes a broad variety of approaches to valuation, and link to a set of methods and 

theories. This limits the possibility to make exact comparisons of the company approaches. It 

may be questioned why first ask how to value companies’ impact – and then turn to 

companies that have chosen other approaches, such as costs for avoiding causing the harm. 

However, studying a set of valuation approaches opens up for interpretations of different 

ways of approaching the matter of potential costs arising from companies’ activities. As 

shown in next section, mixing methods may be relevant.   

 

5.6 What valuation methods to use?  

If information asymmetries are assumed to be reduced when impacts are visualised in 

monetary terms, what methods are preferred to obtain an accurate pictures of corporate 

impacts and bridge the information gap, among investors and consumers from resilience 

and ecosystem services point of view?  

 

5.6.1 Damage costs 

Of the two companies in the study that valued damage costs, both (three including ABB) used 

WTP valuation method to some extent. This finding is probably related to the economic 

welfare paradigm in which major parts of the development of valuation techniques took place 

(Goméz-Baggethun et al, 2010). The highest ranked method – and the one that best expresses 
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costs, are what people are willing to pay. A view revealed in European research projects 

referred to by the companies, where it is stated that when no values for people’s preferences 

exist, market prices or restoration cost may be used as second best choices (Bickel & 

Friedrich, 2005). The methods used in EPS System (Steen, 1999a) use WTP in a broad sense 

including sub-approaches that can be defined as production function approaches, market 

costs, avoidance cost and replacement cost. According to Steen (1999b), these are all 

estimations of people’s willingness to pay.  

5.6.2 Willingness to pay  

The WTP approach thus has some implications. State-preference approaches rely on, as 

Barbier (2007) stressed, on proper information given to respondents. It is doubtful if 

ecological complexities can ever be satisfactory communicated given the large scientific 

uncertainties concerning changes in ecosystems, which means WTP measures are likely to 

yield incorrect values. In addition, individual preferences and utility maximisation are 

critisised for not providing adequate basis for public decisions (Söderholm & Sundqvist, 

2003; Bishop, 1993). The shortcomings of WTP, as its reliance on the non-informed 

population in the sense that we are all under informed due to uncertainties of future effects, 

represent argument for not using the method. It does not serve adjusting information 

asymmetries (since information is arbitrary). 

  

5.6.3 Mixed methodological indicators   

Returning to the fund manager, several methods may be mixed in order to reflect control of 

corporate generated impacts. Robur’s respondent stressed that for conventional financial 

statements, one single indicator is never enough (Nilsson, 2012). If one indicator is damage 

cost calculated based on market prices, for example by production changes generated by an 

corporate impact, another indicator along with damage cost, is mitigation cost that gives a 

price on what it would cost to avoid causing the harm. ABB’s respondent while lifting the 

arbitrariness of WTP, suggested restoration cost as having potential to lead to internalisation 

(Arnell, 2012). Complementing the avoidance cost account, reparation cost could hence be 

used to show what a company does to neutralise its harm, and for matters where there is no 

option to avoid causing damage. This set of cost indicators, is interesting from investor 

perspective in terms of assessing investees’ control of managing harm and risks. This is in 

line with so called shadow cost calculation, suggested by Bendt (2006) the price the company 

would pay to either avoid or restore impacts.   
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5.6.2 Production function valuation method   

For expressing impacts to the world from ecosystem perspective, damage cost based on 

production function method and market prices, seems like an appropriate option. No matter 

how and with what methods we value the ecosystem services, our production processes have 

effects on the values generated by the services as Costanza et al. showed (1997).  

 

Sveaskog’s approach applies to production function valuation method, by estimating the 

economic value of an ecosystem service that contributes to the production of goods as 

explained by Liu et al. (2010). As Sveaskog’s enhanced forest management approach 

increases forests’ productivity generate assets which then may be sold on a market. This 

reflects as Barbier (2007) explained method’s suitability where economic activities require 

ecosystem services’ provision. The climate regulating service of storing carbon dioxide, in 

this case increasing the yield, is to be seen as a factor input, in the commercial production, 

and a benefit for the economic activities. It is internalised in the transaction by payments for 

carbon sink. The transaction is driven by shared interests among the companies: the other 

company with CO2 emissions as negative externality, with climate change impact, that they 

find a solution to restore. With the production function valuation method the service’s value is 

estimated as if it was a factor input in the commercial production, since the services’ benefits 

enhance the economic activities (Barbier, 2007). Follow Barbier’s reasoning the 

enhancements in the ecosystem lead to surpluses for Sveaskog. For other reasons than outside 

the scope of the study, one can question if intention is to extend these practices – or keep it at 

a green communication level to satisfy stakeholders, which is sometimes the case (Cerin, 

2005).  

 

Several of the companies’ approaches point at a commitment to assess and manage their 

impacts from production processes in relation to how they affect ecosystem services. The 

production function as valuation method is actually used in several of the cases in the study, 

although not always called by that definition – i.e. costs are calculated from market prices for 

crop losses. The limitation of the use of this method seems to be the lack of appropriate 

information and accessible data, as the findings in Akzo Nobel’s case – where the original 

intention was to assess externalities in relation to ecosystem valuation, but with lack of data 

for such causalities, the study had to rely on existing data for pollutants for which impacts on 

ecosystems were not considered.  In the data retrieved from the European research projects, 

impacts on crops are limited to measurements of effects from ozone. Puma also states an 
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intention to value the company’s impacts on ecosystem services. In one of their disclaimers, 

they state air pollution’s impacts on ecosystem services were not valued, presumably due to 

same reasons as in the Akzo Nobel’s case – such data is not available. The lack of knowledge 

on the relationships is currently limiting these calculations – if we know the value of the 

world’s ecosystem services, we are still not aware of the exact impact in changes in 

production caused by a specific emission. Relevant knowledge on causalities is an obvious 

implication for, and an already ongoing theme for further research.  This approach to assess 

damage costs, could apply to externalities such as emissions of pollutants that lead to changes 

in ecosystem functions.  .  

 

Harm caused by for instance emissions, or harmful management of land deteriorating 

productivity – causes a loss for other than the emitting agent. An operating pricing system in 

congruence with Coase (1960) would mean costs for both (or more) agents involved. If 

production function valuation method, links externalities with ecosystem services, it is also a 

relevant method to use in regards to bridging information gaps from an ecosystem services 

perspective.  

 

5.6.2 Option value and resilience  

Option value valuation method, by assigning value on saving future options (Heal, 2004), 

decreases vulnerability, and thereby applies to a resilience approach as explained by Walker 

and Salt (2006). Effectiveness in terms of counting future costs down, using high discount 

rates, may in the short term not hit back on organisations and people but in the long term 

jeopardize the conditions for future generations. Vulnerability may increase, says Walker and 

Salt (2006), with optimization in economic operations today, resulting in fewer options 

represented by diversity, and consequently less option value. Saltå kvarn’s bonus system for 

suppliers’ enhancing activities (Trolle, 2012) on the other hand, can be seen as a measure of 

option pricing. By increasing the chances of preferable events, (Heal et al., 2004) by 

improving conditions for e.g. increased biodiversity, reflects resilience thinking as it saves 

options to enhance capacity to deal with change (Walker & Salt, 2006).  
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5.6.3 Group valuation – increasing incentives for change?  

Saltå’s effort, shows the power of suppliers’ partaking in decision making. In this sense it 

partly applies to group valuation approach, where collective open discussion instead of 

aggregated individual preferences is supposed to correct the incomplete information that each 

single person has (Farber et al., 2002). The suppliers seemed motivated, and by Saltå’s (2012) 

description this is presumably dependent on the inclusive way of letting farmers partake in 

development of the “toolbox” and scoring.  

 

5.6.4 Key performance indicators  

Making ecological balance accounts, for companies’ entire impacts and measures is probably 

a future option, presumably linked to corporate disclosing requirements for impacts or 

depletion from natural resources. Until this is realised – there are many factors to agree on. 

Only in Akzo Nobel’s study for a single solid board there were hundreds substances revealed 

in the LCA (Halldén, 2012). For only a few of these there were estimates available, in line 

with what Anthaume (2004) concluded: the most complete method of evaluating the external 

cost only translates less than 10% of the total number of flows. This shows the need for 

simplified systems, a set of few indicators, to agree on how to measure in order to be able to 

compare companies. The argument against simplifying the complexities, is that we may miss 

out on some very important – expensive indicator that currently not even qualify for 

assessment as feared by Gomez-Baggethun et al. (2011).  

The need for simplified tools was also shown in Saltå’s case as they were looking for tools 

that ought to meet the challenge of translating extremely complex ecological systems and 

processes into useful tools in support of sustainable agricultural production. Both 

simplification of actual tools, but also information wise between supplier and company.  

These findings can be interpreted in terms of a need for communication tools, for bridging 

information gaps and quality insurance for customers, as Akerlof suggested 1970.  

 

5.6.5 Costs and benefits for whom?  

One aspect of monetisation is the desire to express damage caused to the world – but the goal 

reasonably needs to be reduced harm as Antheaume (2004) suggested. Or to show to investors 

how little damage a firm causes. Solely the strive to visualise impacts in monetary terms, does 
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neither internalise externalities nor reduce harm. When Puma makes its environmental 

statements, it is not to proudly present how little damage they cause, (they have non to 

compare with) but to show that they have control of their impacts, which rhymes well with 

bridging information asymmetries. This is also what is demanded by the fund manager Robur: 

their interest lies in knowing that the companies themselves have the control over their 

impacts.  

What happens if corporate negative and positive impacts are offset from each other and 

mitigation costs are not lower than the damages in a cost benefit analysis? Puma (2012) 

announced they plan to finish the other side of equation, i.e. the positive external benefits. Is 

the plan to subtract the positive benefits from the negative ones? What consequences could 

this imply? As long as a company make overweighting positive efforts, for instance by 

philantrophic means, negative environmental impacts could be justified? Can they really 

mitigate footprints, by offsetting positive footprints?  If the advantage of valuing impacts in 

monetary terms is that it enables comparing apples with apples – one of the disadvantages is 

when apples are subtracted from the other apples but still leave a lot of harm. If a company’s 

negative externalities are estimated to 100.000 Euro, and benefits to 150.000 Euro. The 

balance sheet shows 50.000 social or environmental profits – but is this closer to accurate 

picture of the corporate impact on the world? This applies to social as well as environmental 

aspects. The value of a forest for recreation is perhaps impossible to put in relation to the 

benefit of cutting it down. Or violated worker’s rights may not be offset against a benefit. 

Monetisation, however have a role in pointing toward – where transaction cost need to be 

lower for acting responsible as Cerin argued (2005).  

 

5.6.6 Choice of economic value perspective  

Two ways of looking at monetary valuation could be the following. Either one sees the need 

to translate the “non-valuable” to money using various valuation methods. Defended by 

Holland (2001) with the arguments that experimenting with putting values on them, is making 

processes explicit. Why put values on the non-valuable when there are actual market related 

costs caused by companies, obvious real costs, which we can start with counting? Try finding 

the economic values resulting from activities, using an anthropocentric lens as ecosystems 

services approach, using the economic losses as expressed by production function method for 

instance, seems like a less farfetched way of approaching sustainable consumption patterns.  
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The latter way of reasoning recognise that there are generated damages (and benefits) that 

cannot be valued in monetary terms, and that better be left out from the equation and 

qualitative assessed. This does not mean finding accurate values for the impacts, is easily 

done, but a pollutant that has an impact on human health, or damage to the next harvest reflect 

a direct economic relationship reflected in a market. In this way using production function 

method may benefit bridging information asymmetries from ecosystem services perspective 

and support sustainable consumption.  

This perspective is exemplified Skandia’s effort, where costs reflect nothing else but financial 

cost of “failures” by exclusion to societies. The argument is that happiness or misery cannot 

be monetised, but their symptoms in terms of costs posed on society, as in the Skandia case 

and Hök (2012). The same could be argued for costs for damages to human health. For these 

aspects, we see in the studies, both costs for hospital admissions but also estimated values for 

a life. The damages that pose social cost on the society for treating illnesses, or restricted 

work days due to illness, generating welfare losses, might be seen as “hard” number. At least 

these kinds of numbers tell the “full” financial costs of corporate operations. An underlying 

argument is that there are values we cannot monetise, and that we all agree are priceless and 

infinitely high.  

 

5.7 Implications of findings for policy makers 

The reasoning by ABB about environmental management systems as functioning poorly in 

regards to actual performance, validates Cerin’s (2005) findings on no great performance 

improvements in spite of legislation focusing on environmental standards. The fact that the 

companies refer to potential future legislation and costs as incentive for monetisation – may 

point at the rationale for policy makers to genuinely consider assigning property rights to 

emit, to those actors with resource efficiency potential, the external effect would translate into 

transaction cost and a production factor. Legislation could in this way, in line with Coase 

(1960) as well as Cerin (2005) spur competiveness of firms to innovate sustainable solutions. 

Further, the findings point at the shortcomings in supply chain management, taking the 

example of ABB that pointed at the priority of cost efficiency – as incentive for sustainable 

supply chain management. Extended producer responsibility in line with Cerin’s (2005) 

argument would increase incentives to transform processes where best suitable in the value 

chain.   
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The findings show, that governments have a role to play, while private actors are important 

practitioneers in finding solutions in practice, which Coase (1960) argued. Policy makers, in 

creation of markets for external effects such as emissions, or positive externality as enhancing 

biodiversity have a responsibility to assign property rights to right levels in value chain. 

 

Even though the companies are motivated by preparing for future regulation, the practices 

within the business sector may spur development, of future regulations by policy makers. 

Puma’s approach being an example of this, as promoted as innovative best practices by the 

UK government (Puma, 2011). This development, could plausibly be in line with Coase’s 

(1960) suggestion that even desired regulation must be guided by corporate practice.  

 

The findings touch upon risk from different perspectives. Risk exist at corporate level as 

related to activities that threatens future resources, hitting back on the company by increased 

costs alternate reduce profits. The other risk pointed at in the study is the potential future costs 

posed by regulation related to external impacts. The risks however appear to be low, as long 

as the appropriate data of causalities are difficult to illustrate.  

The fact that companies express preparedness for regulation and seem to anticipate policies in 

support of sustainable practices, strengthens the rationale for policy makers’ responsibility to 

act for reduced impact, for instance by assigning property rights to emissions and some 

ecosystem services as suggested by Cerin (2005).   
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6 Conclusion  
 

The time spent during the investigation on comprehending valuation methods with hundreds 

of optional parameters, poorly communicated particularly from the studies where transfer 

were made from – indicate that for companies wishing to value its impact in monetary terms 

this is not easily made. Due to companies’ time and capacity limits, accessible data is needed. 

Valuing companies’ impacts would from corporate as well as from investor perspective 

require standardised ways of doing it – consensus around what impacts to include and 

methods to use – in order to enable comparisons among companies, and contribute to make 

markets bear full cost of production. 

Main current challenges in the area are uncertainties of causality and relationships between 

emission and actual impact on ecosystem services, and arbitrariness in regards to scope of 

impacts included in assessment. However – even without standardised guidance, the findings 

show that monetisation could make a role in companies’ internal decisions and for internal 

and external communication.  

Drawing upon the companies’ current experience and reasoning, the findings show that 

monetisation of corporate effects has potential to contribute to visualising impacts – and add 

knowledge that may close information gaps internally as well as externally. It can guide and 

facilitate strategic choices at corporate level. It may also have a role in bridging information 

asymmetries in picture of firms’ operation, to consumers and investors in accordance with 

Akerlof’s theory.  Monetising effects, preferably by applying production function method for 

environmental impacts, may facilitate identification of risks arising from ecosystem services 

dependencies, by visualising the actual impacts. Both for internal corporate strategies and for 

investor perspectives. A resilience perspective on external cost valuation would be the use of 

low discount rates, and allow long term investments.   

Given the weaknesses of WTP approach, and in order to get prices right in relation to 

ecosystem services and for credence to externality accounting – and in the meantime get 

externalities internalised, the cost approaches are to prefer. Mixing methods such as 

calculating avoidance cost and damage costs, may support sustainable corporate management.  
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Limiting monetisation to obvious financial effects    

Starting out presuming that putting value to the invaluable is legitimised by the argument that 

it is worse giving it all away for free – I am after all, in contrast convinced that externality 

valuation should not be seen as hocus pocus exercises aimed at valuing a set of soft variables 

worth taking notice of. Instead most social and environmental external costs are exactly just 

that: costs.  In order to support changes, it is motivated to limit valuation to actual market 

related costs. When values rely on stated individual preferences, as opposed to changes to 

production due to emissions, valuation methods tend to be extended toward arbitrariness.  

  

Finding the dollar language should not be about attributing artificial best guess values to 

impacts, but about finding actual costs linked with related effects arising from corporate 

practices. Kept simple and using basic market ways of expressing costs, the tool for 

visualising benefits and damages, managing and improving performance is not devalued. By 

providing information to policy makers, on obstacles and where regulative incentives are 

needed, as well as to investors and consumers with guidance, monetisation have potential to 

bridge market information gaps toward better incentive structures and possibly facilitating 

effective market transformation in favor of sustainable production and consumption patterns. 

My argument for not applying too broad valuation methods is that numbers on direct 

economic losses may have stronger chances to bridge information asymmetries, and a change 

toward sustainable production patterns. Harm to aspects that society assign high non monetary 

values on – should be cared for by other means.  
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Appendix 2. Ecosystem services valuation approaches  

 

 

Revealed preference methods – methods based on market behavior  

 

Direct market methods 

For ecosystem services that are direct tradable in a market, the exchange value of it reflects 

the price. The value of a natural good such as timber is its price at the market net of costs 

bringing it to a market, accordingly this type of valuation can be classified as direct market 

valuation (de Groot et al., 2002). The methods suit valuation of production services, such as 

crops, but also some regulation services (de Groot et al., 2002).  Market prices reflect the 

prices of goods and services, but only parts of the social value. In the case of timber, the tree 

also offers multiple services such as water storage and species habitat and aesthetics (Farber 

et al., 2002). Thus, exchange value requires markets to observe, but the social value of 

services is more difficult to measure and have attracted attention of resource economists 

which have created number of ways to value services (Farber et al., 2002).  

 

Indirect market valuation approaches  

The main concept for social values are what society is willing to pay (WTP) for a service. 

Farber et al. suggests that when there is no market for a service, more indirect measures must 

be used for valuation of economic values.  Factor Income, measures income changes due to 

ecosystem services, for example increasing incomes for fishermen, as a result of improved 

commercial fisheries due to improved water quality (Farber et al., 2002). Travel cost methods 

that are primarily used for calculation of recreational value of services. Values are derived 

from costs people have for enjoying for example a lake, since it is assumed that the visitors’ 

values placed on the area is at least the cost of their travel to get there (de Groot et al., 2002 ; 

Liu et al., 2010). Another indirect market method is Hedonic pricing, that assesses how 

different characteristics of a marketed good, including environmental quality, affect the price 

we pay for it (Heal, 2004). The hedonic pricing method is mainly associated with aesthetic 

values – e.g. what people are paying for houses in a green area (Farber, et al., 2006) or 

estimates of changes in property prices of having windmills nearby (Kuik et al., 2007). 
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Stated-preference valuation approaches  

 

Contingent Valuation 

Following the anthropocentric value concept described above, the utility-based values of 

goods and services may be reflected in people’s WTP to attain them, WTP (and Willingness 

To Accept, WTA) accordingly become measures of these values. Estimates of values 

expressed in money are aimed at reflecting the difference that a thing, product, or service 

make to the satisfaction of human preferences. The notion by economists is that value 

expresses the extent to which something fulfills pleasure or a want satisfaction. According to 

Farber et al. (2002) “the actual measurement of value requires some objective measure of the 

degree to which the thing improves pleasure, well-being, and happiness.”  (Farber et al., 

2002, p. 379).  

 

For example survey questionnaire may ask people to convey their WTP – i.e. state their 

preference – to increase air quality, or for healthy years explained in Box A. The Contingent 

Valuation (CV) approach was brought into attention in relation to its application to the Exxon 

Valdez case, when major parts of the legal claims were based on estimates derived through 

CV. In the aftermaths of the concerns around its reliability, an American governmental report 

concluded that CV studies could play important part in legal damage assessments including 

lost or damaged non-use values (Liu, et al., 2010).  

 

Conjoint analysis  

Conjoint analysis or choice modeling are methods whereby people are asked to chose or rank 

different service scenarios with various attributes in a given among a given set of hypothetical 

cases, such as choosing between  different levels of flood protection in a wetland (Liu, et al., 

2010).  

 

Information  

Barbier (2007) stresses that state-preference studies rely on a few key conditions concerning 

the information given to respondents. Information that describes the changes in ecological 

systems and services, needs to be available, communicated and understood in order for a 

respondent to make a valuation:  

 



85 
 

“For instance, it has proven very difficult to describe accurately through the hypothetical 

scenarios required by stated-preference surveys how changes in ecosystem processes and 

components affect ecosystem regulatory and habitat functions and thus the specific benefits 

arising from these functions that individuals value. If there is considerable scientific 

uncertainty surrounding these linkages, then not only is it difficult to construct such 

hypothetical scenarios but also any responses elicited from individuals from stated-

preference surveys are likely to yield inaccurate measures of their willingness to pay for 

ecological services.” (Barbier, 2007, p. 186). 

 

Cost based approaches  

 

Avoided cost 

Some ecosystem services contribute to avoided costs for society in the sense that costs would 

have been posed in the absence of the services. Examples are services such as flood control 

that avoids damage to buildings, or natural waste treatment by wetlands which avoids health 

costs (de Groot et al., 2002).  

 

Replacement cost  

The approach suggests that the loss of a service is evaluated based on what it would cost to 

substitute that service. Ecosystem services may be replaced by human-made substitutes, such 

as concrete constructions that replaces coral reefs, and supposes to have similar function for 

fish habitats, or natural waste treatment replaced with costly waste management systems (Liu 

et al., 2010; Farber et al., 2002). The replacement approach thus assumes that the same 

service will function with the man made alternative solution, which is rarely the case (Heal, 

2004).  

 

Restoration cost  

The restoration cost reflects the costs of compensatory restoration actions (Liu et al., 2010). 

What would it cost to repair, for example, a piece of land to recover its biodiversity, which 

would imply replantation, change of soil moisture? The European research project Cost 

Assessment for Sustainable Energy Markets (CASES) is one example where restoration cost 

approach was used to monetize damages resulting in biodiversity changes, see Box B (Kuik et 

al., 2007). The replacement and restoration methods assume that costs of non marketed goods 

can be valued in terms of the market price of a substituting market good which may restore or 

replace an original quality level or amount of a service or good  (Bickel & Friedrich, 2005). 
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Advantages with these methods are that they make direct use of market prices (Navrud, 

2004).  

“Because ecosystems are in fixed supply, lack close substitutes and are 

difficult to restore, their beneficial services will decline as they are converted or 

degraded. As a result, the value of ecosystem services is likely to rise relative to other 

goods and services in the economy. This rising, but unknown, future scarcity value of 

ecosystem benefits implies an additional ‘user cost’ to any decision that leads to 

irreversible conversion today.” (Barbier, 2007).  

 

 

Other valuation methods  

 
Benefit transfer 

 

Benefit transfer is often applied as a cost effective strategy. It means transferring of data from 

previous existing studies. It involves creating estimates for a value of service through analysis 

of studies carried out in similar conditions and locations. The ability to transfer estimates 

depends on the services looked at. In the case of carbon sequestration, transfer of data is able 

due to the scale. Local-scale services have more limited transferability (Liu et al., 2010). 

 

Discourse based valuation or group valuation  

Group valuation is based on assumptions that public decision making ought to result from 

collective open discussion instead of aggregated individual preferences. The open discussion 

is supposed to correct the incomplete information that each single person has (Farber et al., 

2002). The method may be well suited for ESV as it has potential to address the fairness goal 

(Liu et al., 2010).  

 

Meta analysis  

Meta analysis is used to and understand the influence of previous research and the 

methodological factors for outcomes by reviewing and synthesizing existing studies. Lately 

meta analysis have been used for systematization of the use of existing values for value 

transfer, such as conducting meta-analytic benefit transfer (Liu et al., 2010). 

 

Production approaches 

Ecosystem services derived from regulatory and habitat functions are usually classified as 

indirect use values, they contribute via their support to activities that have direct values. Or by 
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protecting activities, for example mangroves that act as barriers preventing floods, which in 

turn could impact fishing and agriculture commerciality (Barbier, 2007). The method called 

the production function approach may be used to estimate the economic value of ecosystem 

services that contribute to the production of goods that may be marketed. The method 

measures changes in welfare due to distortions in product markets and provide framework for 

analyzing productivity-related changes in a product’s price.  The method reflects the effect on 

production or change in productivity. The method may be use for situations where production 

requires the provision of ecosystem services (Liu et al., 2010).   

 

The method also called change in production can be showcased by irrigated agriculture 

affected by deforestation. Such an assessment would include estimations of impacts on 

hydrological flows, and impact on irrigation, and evaluations on how changes in water 

resources impact farm production. In the end of the chain, valuation in terms of monetisation 

occur, in this case – by observing prices of crops (Hassan et al., 2003). The basis for 

production function valuation methods is that is possible to estimate a service value as if it 

was a factor input in the commercial production, since the services’ benefits seem to enhance 

the economic activities (Barbier, 2007). Since economic activities are supported by ecological 

regulatory and habitat functions, Barbier (2007) lifted the production function approach as a 

promising strategy for valuing these benefits as inputs (Barbier, 2007). The underlying 

assessment approach to production function methods is similar to process of counting on 

changes in supplies for any factor input. If changes in for instance, regulatory services effect 

production activities, these effects of the modified functions will be transmitted to consumers 

via prices of final goods or services. In turn, any enhancements in an ecosystem lead to 

consumer surpluses and perhaps producers’ too. The willingness to pay for improved services 

can be measured by the sum of consumer and producer surpluses (Barbier, 2007).  

 

Option value and option price approaches  

 

Considerable uncertainty always exists about the value of ecosystem services. Some services 

might not currently provide support to humans, but may hold value for preserving the option 

to use the services in the future – by individuals (option value) or by others or inheritors 

(bequest value). These values or category of benefits can be regulating, provisioning and 

cultural services that are not used now but may be of potential benefit in the future. If a loss of 

an ecosystem service is irreversible the option value of that service is lost (Hassan et al., 
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2003). It is often possible to reduce uncertainty over time through learning, and in this sense 

the concept relates to the precaution – the option value of protecting an ecosystem from an 

irreversible change, is cautious behavior, which does not imply that conservation is always 

desirable.  

 

The economic concept for estimates on “beforehand” under uncertainty from either the supply 

or the demand side is option price. Option price is the cost individuals will pay or must be 

compensated in order to not be affected by a change between a current status quo condition of 

the ecosystem and an alternative condition. The option price can be assessed for decreasing 

uncertainty; reducing the probability of an uncertain event such as for instance beach erosion, 

or increasing the chances of a desirable event (Heal, 2004). Only limited empirical work has 

been done on exploration of option values (Heal, 2004) of biodiversity which has a strong 

poverty eradication link (Turner et al. 2012).  All communities are dependent on ecosystem 

services, however, poor communities are disproportionately dependant on services generated 

by ecosystems and, biodiversity is lifted as priority area. Pinpointing the synergies between 

global development goals and biodiversity conservation, the study by Turner et al.(2012) 

reinforces findings that regardless of transfer mechanisms, conservation of biodiversity offer 

direct services such as fuel and food – as well as indirect services such as pollination –that are 

difficult for poor communities to replace (Turner et al. 2012). The resilience framework 

clearly promotes sustaining diversity in all forms; economic, biological and social, as 

important foundations for future options and to enlarge the safe operating space. Optimizing 

in economic activities may improve profit over short time, but may create vulnerability to the 

changing world, and decrease future options Walker and Salt explain, (Walker & Salt, 2006). 
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Appendix 3. ExternE and Environmental Priority Strategies - two research projects 

 

The ExternE methodology – damage cost approach  

 

The ExternE project series is a multi-disciplinary research effort aimed at quantifying the 

external costs of energy production. In order to compare technologies, guide policies, taxes or 

subsidies, comparison between various compositions of impacts has to be made, which is 

made easier if quantities are transformed into and measured in money. The main contribution 

is the Impact Pathway Approach (IPA) methodology.  This approach deals with aspects such 

as the exposure-response functions; in particular health impacts from air pollution, and the 

costs of these impacts and the assessment of impacts such as global warming, eutrophication 

and acidification. Pollutants from energy production such as particles, oxides of nitrogen and 

sulphur dioxide, cause damages like premature mortality through various diseases (Bickel & 

Friedrich, 2005). 

Environmental benefits and costs are assessed by following the pathway from the emission 

source via quality changes of air, soil and water to physical impacts, and finally transformed 

and expressed in monetary benefits and costs. See illustration of its basic steps in Figure 1. 

Even though ExternE was developed for data on energy – the framework is used for 

calculation and benefit transfer for other sectors and is considered widely accepted in the 

scientific community. A basic principle of the methodology is that assessments of impacts are 

based on the preferences of the affected well-informed population.  This in turn means that 

interviewed persons have to understand the amendments of utility that results from the impact 

to be measured, it is hence important to assess damage and not the pressure or effect. Average 

or aggregated costs can then be calculated (Bickel & Friedrich, 2005).  
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Figure 1. The Impact Pathway Approach  
 

 

Differences in simulated situations are combined with exposure response functions to derive 

differences in physical impacts on public health, buildings and crop yields. Monetisation in 

the last step is done in line with welfare paradigm (damages 

represent welfare losses for individuals). For impacts such as 

on crops and materials, market prices may be used to evaluate 

the damages. For non market goods such as harm to human 

health evaluation is done on the basis of the WTP or WTA 

approach. Monetary values that are recommended in ExternE 

are derived from meta-analysis (Bickel & Friedrich, 2005).  

Holland (2007) lifted as one of the major shortcomings of the ExternE approach the problems 

in valuation of some goods such as ecosystems services, due to difficulties in conveying its 

functions considering long term scenarios. The suggestion is to sometimes leave some 

impacts quantified, at the stage prior to economic valuation. Another disadvantage of course 

 

SOURSE  

(Specification of site and technology) 

→ Emission (E.g. kg/ yr of particulates) 

 
 

DISPERSION 

(E.g. atmospheric dispursion model) 

→ Increase in concentration at receptor site 

(E.g. ųg/m³ of particulates in all affected regions) 

 

DOSE-RESPONSE FUNCTION  

(Or conscentration-response function)  

→ IMPACT  

(Cases of astma due to ambient concentration of 
particulate)  

MONETARY VALUATION 

→ Cost  

(E.g. cost of astma, or decreased yields)  

Figure 2. Dose-response 

function 
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is that results are subject to uncertainty. Using uncertainty analysis can still result in 

misleading results (Holland, 2007). Other limitations lifted with external cost valuation is that 

it is high sensitivity and therefore uncertainty to the dynamics of individual preferences such 

as opinions on discount rates (Ricci, 2009). 

 

Research projects within and under Extern E  
 

The methodology allows calculating site and time dependent external costs. For this purpose, 

the detailed bottom-up approach was developed, for most environmental impacts the so-called 

Impact Pathway Approach (IPA) is used. One reference and one case scenario are needed for 

each calculation. The background concentration of pollutants in the reference scenario is a 

significant factor for pollutants with non-linear chemistry or non-linear dose-response 

functions. Air pollutants that are transformed and transported and cause damage distant from 

its source are taken into account. Local, European and hemispheric modeling is required. Not 

only atmospheric pollution is assessed; the updated methodology use multi-compartment 

analysis where disbursements to soils and water are taken into consideration. Heavy metals 

and important organic substances such as dioxins which accumulate in water and soil and 

result in human exposure via the food chain are also taken into account (Bickel & Friedrich, 

2005, p. 67). Exposure-response models are used to derive data on physical impacts based on 

the receptor data and concentration levels of pollutants as the simplified illustration in Figure 

2 shows. ExternE has been using the IPA in combination with LCA. The ExternE 

methodology aims to cover all relevant external effects, thus the project series allows for 

covering more effects and thereby reduce gaps. Beside the environmental impacts, quantified 

via IPA, global warming impacts, accidents and energy security are included in the 

methodology.  

Through the sub projects Cost Assessment for sustainable Energy Systems (CASES) and 

(NEEDS) that both builds upon the ExternE methodology also cost assessments of impacts of 

land use change, and biodiversity loss are calculated (which are added to the EcoSense 

software).  Changes in biodiversity resulting from emissions of SO2 and NOx and land use 

changes are measured. Monetisation is here based primarily on restoration cost, but also WTP 

(Institute for Environmental Studies, 2007).  
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For the calculation of damage costs, the software package EcoSense is used, which merges 

atmospheric models and databases for receptors such as population, land use, agriculture 

production and materials, dose-response functions and monetary values to get full 

assessments of externality costs including impacts that occur upstream and downstream of  

power plants.  

ExternE and Global warming  

ExternE’s impacts are measured in terms of impacts on people and money. Effects such as 

earlier deaths or impacts of climate change crops, cardiovascular and respiratory diseases are 

monetised. To large extent the measurements are founded on the work of Richard Tol and 

climate model FUND. ExternE thus takes a twofold stand in value of GHG. The values of 

damages from one tonne of CO2, was thought to be low, and uncertain. Abatement cost 

related to reaching policy target are instead estimated.  

 

 

Project: New Energy Externalities Developments for Sustainability (NEEDS) 

New Energy Externalities Developments for Sustainability (NEEDS) was a EC funded 

research project that ended on February 2009, partners representing Countries, Universities, 

Research Institutions, Industry, NGOs. It refined and developed the externalities methodology 

in the ExternE project, to assess the long term sustainability of energy technology options and 

policies. The objective was to evaluate the full costs and benefits of energy policies and of 

future energy systems. NEEDS is regarded as an ExternE project, while other EC projects like 

CASES and Methodex used the ExternE methodology. NEEDS offer an excel file
36

, with cost 

per tonne estimates where user chose the year of emission. The data is also available in the 

EcoSenseWeb, an integrated computer system developed for the assessment of environmental 

impacts and resulting external costs from electricity generation systems but also from other 

industrial activities. Modules for assessment of emissions to air, soil and water are also 

included.  

 

 

                                                           
36

 The reference data table is called “ExternalCosts_per_unit_emission_080821”  with user ability to choose 
year of emission.  

http://www.externe.info/
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Application  

The values can be used for up- and downstream process where location is not identified. 

Results for emissions in 39 specific European and non-European countries and 5 sea regions, 

or avarages are avalable. The tables provide data for various heights of emissions. The authors 

recommend that when this information is unknown, as often in the case in LCI data which 

includes all life cycle stages of a product, the values for unknown height of release should be 

used (Preiss, Friedrich and Klotz, 2008).  

Emissions and impact categories  

The receptor sphere covers Europe, comprising classical airborne pollutants, heavy metals, 

greenhouse gases and radio nuclides. Impact categories considered are human health, crops 

yield loss, damage to building materials, loss of biodiversity and climate change.  

Impacts and damage to buildings, and crops  

The exposure-response function approach from ExternE is used to link concentration of 

pollutants with material damage and time of replacement of the material. Impacts on crops are 

valued by concentration response funtion that quantify changes in crop yield affected by SO2 

for wheat, barley, potato, sugar beet and oats. Effects from ozone, acidification of agricultural 

soils, by additional lime requirement in kg/year. As Nitrogen is a plant nutrient, deposition of 

oxidised nitrogen to agricultural soils is thus beneficial (assuming that the dosage of any 

fertiliser applied by the farmer is not excessive). The reduction in fertiliser requirement is 

calculated.  World market prices are used in monetization.  

Monetary values for human health impacts 

Concentration response functions for particulate matter (PM) and ozone are assessed and 

effects monetized at their different end points.  As the likelihood of less severe endpoints is 

much higher they contribute largely to the total external costs, however the Years of life lost 

(YOLL) i.e. the reduced life time expectancy is the most significant endpoint. Monetization of 

impacts to human health is thereby done by market values and WTP by valuing work days 

lost, or restricted activity days, hospital respiratory and cardiac admissons, cases of new 

chronic bronchitis, medication use.  
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Impact and damage assessment of biodiversity 

Impacts on the biodiversity due to emissions of SO2, NOx and NH3 are estimated. The 

impact is related to the acidification and eutrophication of natural soil. The Potentially 

Disappeared Fraction (PDF) approach is used, i.e. biodiversity losses due to acidification and 

eutrophication. Acidification is mainly caused by sulphur oxide (SOx), nitrogen oxides (NOx) 

and ammonia (NH3) and corresponding deposition of acidifying substances, like H2SO4 but 

also different sulfates. Eutrophication by airborne pollutants is mainly caused by NOx and 

NH3 (Preiss et al., 2008). The impacts are assessed by valuing biodiversity changes from one 

type of land use to another – from one with a higher number of different species to a type with 

a lower number of different species. If the number of species is reduced the biodiversity is 

redused. Values of PDF per emission of N and S on soil are calculated. (This information is 

applied in the EcoSenceWeb) (Preiss et al, 2008).  

The monetary valuation of biodiversity loss was updated according to average WTP taken 

from which is for Europe 0.47 €/PDF/m2 instead of 0.45 €/PDF/m2 derived from /Ott et al., 

2006/ . Ott et al.’s value was based on minimum restoration costs. Since the new value, 

derived by Kuik et al (2008) is on WTP studies “it is more suitable for external cost 

calculation” (Preiss et al., 2008 p. ).   

Climate Change  

The aim of the estimations of external costs in NEEDS was to provide information to enable 

to take externalities into account in decisions related to energy systems. The values are based 

on FUND and Tol’s work, and calculate the social cost of carbon, i.e. the marginal damage of 

an extra tonne of carbon emmission, and also includes marginal damages from the other 

greenhouse gases: CH4, SF6, and N2O. Impacts on economy and populations are assessed. 

Impact categories are agriculture, sea level rise, forestry, cardiovascular and respiratory 

disorders, malaria, dengue, schistosomiasis, diahorrea, energy consumption, water resources, 

unmanaged ecosystems.  Three SCC scenarios are deducted in NEEDS: 1) Pure economic 

cost-benefit analysis, the marginal damage cost by use of the FUND results for 1% pure rate 

of time preference, no equity weighting
37

.  2) Precautionary principle, use of agreed 

objectives: marginal avoidance costs (MAC) for Kyoto aims for 2010: - 20% for 2020, from 

then increase with the discount rate (3%/a). For Kyoto, current CO2 certificate prices are a bit 

                                                           
37 Related to aggregating impacts across countries with very different standards of living, equity weighting reflects the fact 

that a dollar is not equal to people in a poor region as to people in richer regions.  
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higher than the 19€/t CO2, that we currently assume; on the other hand, the full 

implementation of the trading mechanisms might lead to a reduction of prices again in the 

future, so an average carbon price of roughly 23.5 €/t CO2 could be used for 2010. MACs for 

the -20% target vary, and depend on the instruments use in the future, such as CDM. The 

assumption is that future policy will be made in such a way, that MACs will increase. With 

these MACs, the 2° target will most likely not be reached, the authors stress. 3) Precautionary 

principle, ambitious goal, 2° aim, with values from the meta model developed by Kuik within 

the CASES project (Preiss et al. 2008). 

Heavy metals, formaldehyde and dioxins 

NEEDS also presents values for impacts on human health from the heavy metals (As, Cd, Cr, 

Ni, Pb, Hg), Formaldehyd and dioxins. Inhalation pathways are calculated for country specific 

data for the metals, while values for dioxins and formaldehyd are generic European averages 

that can be applied to any country and any heights of release. Even for North African 

countries, first estimations are possible with these values. For As, Cd and Pb assessments are 

also made for ingestion of food and drinking water due to emissions into air.  The monetary 

valuation of morbidity and mortality is based on YOLL and the years lost due to disability, 

with the  monetary value of a life year lost of 40,000 Euro per VOLY. IQ loss is estimated to 

8,600 Euro per IQ point (Preiss et al., 2008).  

Physical end-points of human health effects due to ingestion of drinking water and food 

acocunted for include skin and bladder cancer, cardiovasular mortality, still births, 

osteoporosis, renal dysfunction, anaemia, IQ points loss for children (Preiss, Friedrich, & 

Klotz, 2008, p. 17). 

 

Project: CAFE  

 

Clean Air for Europe (CAFE) was launched by EC in 2001 to generate long term policy 

advice for achieving levels of air quality that do not cause negative impacts to human health 

and environment. Here, the project is explored as it is used in the benefit transfers of Akzo 

Nobel’s study. The authors of the CAFE report
38

 note that it is essential to remember that a 

number of effects are excluded from quantification, including impacts on ecosystems and 

                                                           
38

 Referring to Cost-Benefit Analysis of Air Quality Related Issues, carried out in particular in the Clean Air for Europe (CAFE) 
Programme (CAFE CBA). 
 



96 
 

cultural heritage. The various uncertainties, statistical as well as model assumption 

uncertainties may push the results up or down. CAFE generates damage estimates per tonne 

emission for air pollutants in different situations. As location are important, distinguishes are 

made between countries and also between different sea areas in Europe, and between urban 

and rural emissions. The data presented in the table 7 are averages for the EU25 (excluding 

Cyprus) and the four sea areas considered.  

 

Impact assessment has been carried out using the CAFE CBA methodology 2005, for 

particles, SO2, NOx, VOCs and ammonia. Effects that have not been quantified are assumed 

to be negligible, such as direct effects of SO2 and NOx on crops. The analysis is limited to 

assessment of exposure of people and crops to PM2.5 and ozone. Analysis of damage to 

materials, such as in buildings is not included, since the omission of materials is of most 

significance for SO2, though should not make a major difference to the results. In interpreting 

the data, authors thus stresses that essential to remember that a number of effects are excluded 

from quantification, including impacts on ecosystems and cultural heritage, Inclusion of these 

effects would increase the results.  

 

Marginal damages in 2010 from ozone effects on crops
39

, as changes in yield, arising per 

tonne emission are assessed for NH3, NOx, SO2 and VOCs. Valuation data are based on 

world market prices as reported by FAO. 

  

The data used for quantification of health damages, are based on information from UN 

health statistics and data.  Effects linked to PM2,5 and ozone exposure, considered in analysis 

are chronic mortality (deaths, VSL and VOLY), bronchitis, respiratory diseases, restricted 

activity days for working age population, asthma consultations, (for whole set of effects 

included, see Appendix X on CAFE).  

 

The analysis follows the impact pathway methodology
40

 developed in the ExternE. Following 

                                                           
39

 Barley, Grapes, hopes, maize, millet, oats, olives, potatoes, pulses, rapeseed, rice, fruit, rye, seed cotton, soybeans, sugar 

beets, sunflower seed tobacco leaves and wheat. 

40
 Dispersion modelling is based on the EMEP model, with a 50 x 50 km resolution updated chemistry and meteorology. The 

modelling was carried out for a series of scenarios.  
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that approach, impacts and damages under any scenario are calculated using the following 

general relationships:   

impact = pollution x stock at risk x response function 

economic damage = impact x unit value of impact.  

(‘Stock at risk’ refers to the amount of sensitive material (people, ecosystems, materials, etc.). 

A number of impact pathways are implemented for every receptor. In the case of impacts of 

ozone on crop yield, impacts on a series of different crops, each of which differs in sensitivity 

are assessed. For health assessment quantifying across a series of different effects is important 

to understand the overall impact of air pollution on the population. 

 

Monetary valuation  

Generally the monetization is done from the perspective of WTP. For effects such as damage 

to crops through yield losses, world market data is used. Some elements of the valuation of 

health impacts can also be quantified from ‘market’ data (e.g. the cost of medicines and care), 

though other elements such as willingness to pay for not being ill in the first place are clearly 

not quantifiable from such sources. “In such cases, alternative methods are necessary for the 

quantification, such as the use of contingent valuation” (Holland et al 2005, p. 13.)  

Health impacts takes account of variation in the method used to value mortality, reflecting the 

use of the median and mean estimates of the value of a life year (VOLY) (€50,000 and 

€120,000 respectively), and the median and mean estimates of the value of statistical life 

(VSL), (€980,000 and €2,000,000 respectively).
41

 The overall range shown also includes 

sensitivity to the range of effects included, and to the use of a zero cut-point for 

assessment of ozone impacts. For impacts arising in the future it is necessary to discount the 

monetised values, not the impacts. CAFE uses discount rates at 4 % (Holland, Alistair Hunt, 

Fintan Hurley, Stale Navrud, Paul Watkiss, 2005). 

 

 MethodEx and Benefits Table  

 

The MethodEx, the version of Benefits Table (BeTa) was compiled as part of the MethodEx 

project for EC DG reaserach. Dispersion modeling was based on outputs for the year 2010. 

Prices in 2000 Eur. Main focus for BeTa are health impacts related to primary and secondary 

                                                           
41

 From NewExt (2004) 
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particles and ozone. Impacts on crops from ozone are also considered (Holland, 2007). 

Methods used in dispersion and monetization build on ExternE project series. Arsenic, 

Dioxin, Lead and Mercury are unrelated to site of emission assumed, given that emissions is 

dispursed via multiple pathways and food is transported long distances. For Cadmium, 

chrome and formaldehyde and Nickel, impacts are mediated mainly through inhalation, and it 

is necessary to take the site specific numbers (Holland, 2007). In the table (Table 8) average 

EU values are presented. (Discount rates are 3% for ExternE and 4% for CAFE.)  Opinion of 

MethodEx lies inbetween ExternE core values and CAFE’s low values (Holland, 2007). 

 

Environmental Priority Strategies  

The Environmental Priority Strategies (EPS) was developed to support comparison of 

environmental impacts between product concepts in product development. It was initially a 

collaboration between Volvo, the Swedish Environmental Research Institute (IVL) and the 

Swedish Federation of Industries. It has been modified within the Centre for Environmental 

Assessment of Products and Material Systems, CPM at Chalmers by Bengt Steen.  The 

strategies provide a set of working principles for impact assessment to work with aggregated 

impact indices and estimation of uncertainty. The EPS default method includes a database 

which present updated version is EPS 2000d. The basic idea is that if high environmental 

costs are revealed for a specific product, the producer should be driven to find alternative 

solutions. The weighted and aggregated impacts are expressed in Environmental Load Unit 

(ELU). According to Steen, one ELU is equal to the environmental damage cost of one Euro. 

The choice to use another currency than Euro is due to the “specific exchange rules between 

the damage costs and the real money, like no discounting of future impacts and equal values 

for equal damage all over the globe”. (Steen, CPM 2012). EPS bases its monetization on WTP 

to avoid damage.  The EPS system is a framework to use together with the ISO framework for 

LCAs. The EPS system includes more detailed methodology (Steen, 1999).  

Impact categories are based on the themes at the earth’s summit in Rio: human health, 

ecosystem health and natural resources – today reflected in the EPS system’s impact 

categories human health, ecosystem production capacity, abiotic stock resources, bio-diversity 

and cultural and recreational values (Steen, 1999). The idea is to calculate the total 

“environmental impact load” of the product life cycle. 

 

“A complication when looking for causalities is that the marginal changes may be difficult 
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to estimate if there are non-linear dose-response functions”. 
 

Steen recognises the problem with reference state, but use the current state of the so called 

safeguard subject to look for changes against. Stating that sustainability is dependent on 

resources and reserves, and the impossibilities in foreseeing future problems – the safe 

strategy is to save resources to enable problem solving. A monetary approach is therefore 

chosen. For long term planning, resource-oriented approach is therefore preferably, and a 

common measure is monetary values (Steen, 1999). A type of WTP to restore changes in 

impact category subject was chosen for monetary measure. The WTP is measured among 

OECD inhabitants. Discounting for future damage is not made, as Steen reasons that future 

generations have the equal right to enjoy the environment. Steen also discusses alternate 

measurements such as restoration costs and WTA, but rejects them as we tend to choose to 

live with degradation rather than restoring them at high costs..  

 

The WTP used in EPS differs from WTP used in the ExternE study as it does not include 

direct impacts on the economy, such as loss of income due to illness. The economic system is 

not included in the safeguard subjects (Steen, 1999). Contingent valuation method is used to 

generate WTP for indicators of morbidity and nuisance and for recreation values. Market 

prices are used to generate values for some indicators, such as decreased crop yields.  

 

“The values of the WTP will change from person to person and from generation to 

generation. This is not a deficiency, it is simply a part of reality. Different experiences 

and life situations most likely will result in different attitudes to changes in the 

environment.”(Steen, 1999 p. 18). 

  

“There is an easy way a designer can understand the default indices and the results of an 

calculation with the indices. They represent the money he or she together with other OECD 

inhabitants would be willing to pay, to avoid the impacts from the design he/she considers. 

Another way of looking at the indices and the impact values is as representing an average 

risk” (Steen, 1999 p. 18).  

 

The impact categories  

The EPS default impact categories and category indicators for human health effects are Life 

expectancy Years of lost life (YOLL), and statistical value of life (VOL), and restricted 

activity days are based on reviews in the ExternE projects. Severe morbidity, including 

starvation, morbidity, (such as a flue), severe nuisance (may cause reaction to avoid the 
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nuisance) and nuisance. Steen (1999) notes the large variations in WTP for symptom 

reduction with likely explanation that people have various experiences of symptoms. Natural 

resources are assessed in terms of the use of scarce resources (Steen,1999a). 

WTP for water as local resource is decided by the cost of alternative production, such as 

transportation and varies depending if there is water scarcity. Two categories of indicators for 

water were identified: the production capacity for irrigation water and for drinking water 

(Steen,1999a).  

 

The category indicator for biodiversity is extinction of species, by a value given to the change 

is estimated by assumed costs for corrective measures. Production capacity of ecosystems is 

measured by decreased yields of crops, fish and meat, wood and freshwater, which are seen as 

end point effects associated with production capacity of ecosystems due to impacts such as 

emissions (Steen,1999a).  

 

Use of WTP in EPS  

EPS include various methods under the WTP technique. For some category indicators market 

prices are used to estimate WTP. It also expresses biodiversity value by WTP for 

counteractive measures, which could be referred to as avoidance cost. 
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Appendix 4. Discount rates 

 

The factors that have been central to the vivid debate of the assumptions in the Stern review 

from 2006 is the factor, known as the time preference, means that the future well-being are 

less valued only for the reason that it happens in the future and a benefit today is worth more 

than a benefit tomorrow. Any future revenue or cost should be calculated with a discount 

when making decisions today. The second factor, the elasticity of marginal utility of 

consumption, determines how much weight is placed on the damages posed to wealthy 

relative to poor. With a value of zero, a dollar is worth equal, no matter where in the world. 

Changing this value clearly has implications for our evaluation of the distribution of injuries 

and among poor and rich within generations, and between generations with different welfare 

levels. Since we expect that we will get richer in the future this means less weight will be 

placed on future damages from climate change.  Because a disproportionate share of climate 

change will adversely affect the world's poor, this has great significance (Ocampo, 2011) 

 Discounting is, hence, a form of equity weighting reflecting inter-temporal and inter-

generational equity. The higher the discount rate the less weight is placed on the costs and 

benefits occurring in the future – implying that we care less about what happens in the future 

as a result of current action. . Damages with a value of £100 million in one hundred years 

would be calculated to a net present value of £13.8 million if a 2% discount rate is used, as 

compared to only £0.3 million with a 6% discount rate (Clarkson & Deyes,  2002).   

 

A large part of uncertainties related to monetization is not of scientific nature but are results 

from ethical choices and priorities. For example a lost life year differs in valuation globally, 

or the choice of time frames in calculations. Uncertainty around future interest rates is one of 

the reasons for using certainty-equivalent social interest rates that decline over time, ranging 

from current market values to lowest imaginable rates for the far-distant future (Bickel & 

Friedrich, 2005). The notion of a discount rate is commonly used to address the tradeoff 

asymmetry with intergenerational inequities, where activities today, result in a loss of 

ecosystem services in the future.  But as many of the outcomes are dependent on the precise 

value adopted for the discount rate, it is highly contested. The debate is also around whether 

far-future impacts should be discounted at all, especially since some future losses may be 

severe and irreversible (Carpenter et al., 2009). Arguments based upon inter-generational 

issues would imply a very low, or zero, or even a negative discounting - an approach which 
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would generate a cost-benefit analysis impossible for the long-term. It has also been argued 

that different regions of the world would have a different social rate of time preference (Tol, 

1993).  

Ocampo (2011) concludes in a recent UNEP report, that the use of a high discount rate 

radically reduces the social profitability of taking mitigation actions now, favoring postponed 

action or no action. He suggests that planning for inter-generational equity would mean 

applying a low rate in the order of around 1.5 to 2% (Ocampo, 2011).  

 

There seems to be reasonable agreement that the use of declining discount rate. Beginning 

from 3.5% for direct effects and decreasing level of basically to discount rate 0-1% for several 

hundred years ahead, the further into the future impact is calculated. Simply put, this is 

justified by the fact that uncertainty is greater the later the effect is expected, and the reasons 

for counting down the costs, are less. Due to large uncertainties we should not cut the costs in 

the future. First, one can expect that natural resources are becoming more desirable as they are 

getting scarcer. Secondly, the ethical aspects of valuing future generations’ conditions are 

complex. An option is to test various rates, and see the sensitivity of the outcome (WBCSD, 

2011b). The UK government’s approach is to use a declining rate of discount; 3.5% for first 

30 years, 3% for years 31 to 75, 2.5% for 76 to 125, 2% for 126 to 200, 1.5% for 201 to 300 

and 1% for over 300 years (HM Treasury, 2011). 
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Appendix 5: Interview guide and answer table 1 

Monetising corporate environmental and social impact  

1. Company   

Sector, production, services   

Name, title and role of respondent   

 
2 a) Has the company made 
environmental assessments and 
expressed the data in quantified terms?  
 

 

b)    How was the quantified data 
generated? Were standards used, e.g. 
LCAs? What standards for LCA? What 
system boundaries? Was the data 
collected through actual measurements 
or based on generic data such as those 
in LCI databases? (If generic, what 
source, how old and how general?)  
 

 

c)    Is the GHG Protocol adopted, 
and what scope, I II or III? (Can you 
explain the meaning of the scope?)  
 

 

d)    Are supply chains and 
subcontractors included in the 
assessments? 

 

 

3.    Is the company assessing its 
impacts in terms of how these impacts 
may affect future profit and cash flows 
of the firm? I.e. Have evaluations been 
made on how the environment – 
through the activities and burdens 
caused by the firm – will affect the 
future profits of the firm? E.g in terms 
of assessing the firm’s dependency on 
ecosystem services, and risks and 
opportunities arising from the 
company’s impact on these ecosystem 
services?  (Are you familiar with the 
concept of ecosystem services?) 

 

 

If yes: (Following questions only concern monetization aspects) 
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4.    Have the company made 
monetary valuation of the 
company’s social and environmental 
impact?  

 

4.1  How?  
 

  

4.2  Was the company supported by 
consultants? (Robustness in-house – 
versus outsourced work?) How was/ 
is the transparency regulated 
between the consultancy and the 
firm, regarding disclosing of 
methods and data?  

 

4.3  a) What impact categories did 
you disclose? (E.g. chemical use, 
water use, CO2/ GHG, social etc.) b) 
On what basis/ how did you chose 
these? C) Has a precautionary 
method/ approach been adapted i.e. 
has the full potential impacts for the 
categories been reviewed?  
 

 

4.4  a) How was the impacts 
monetized? b) What monetization 
methods were used? c) Why was 
this/ these approaches chosen?  

 

4.5  What time perspectives were 
the calculations based on – what 
discounts rate were used? 
(declining…etc)  - Different discount 
rates for different impact 
categories? 

 

4.6 a) What are the company’s 
“costs”/ prices for the impact 
categories? B) What values per 
quantity can you disclose, 
(e.g.SEK/USD/ Euro per tonne CO2)? 
 

 

4.7 What challenges did the 
company face in the process? b) 
What challenges do you see 
generally in monetizing impacts?  
 

 

4.8  a) Why is the company 
measuring in monetary terms? 
b) Who was initiating the project, on 
what company levels are the 

-  
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mandates?  

4.9 How are the values to be used? 
(Who is supposed to “pay”? Any 
plans to internalize costs into 
consumer prices or are you prepared 
to lower production/ switch 
processes to abate the impacts? 
Who is the “number one target 
group”?  
Hur bidrar analysen till strategiska 
val?  

 

4.10  Are you are aware of 
the ecosystem services concept? 
How does the methods and costs 
relate to ecosystem services 
concept?  

 

4.11  Are dependencies of 
resources and services taken into 
consideration?  

 

4.12  Are future potential 
policies and regulation that may 
affect customers or upstream taken 
into account?  

 

4.13  Other comments, 
information on monetization…. 
Comments on the relevance of the  
methods used?  

 

4.14  If only parts/ core 
materials are assessed and 
monetized, how is this going to 
develop?  

 

 

If no, (concerns companies that do not monetize impacts): 

5. a) How does the company 
manage and disclose its 
environmental and social 
performance (or impacts)? b) What 
categories are managed and 
reported? c) Does the company 
disclose quantifiable targets and/ 
or report on progress?  

 

 
 

6. Have you considered valuing 
the company’s impact in monetary 
terms?  
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7. a) What would be the driving 
force/ rationale for doing so (Costs 
affecting the company’s future 
profit, related to harm – “hitting 
back”)? b) Who would be the 
target group?  

 

 

8. What methods would you 
think would be most adequate? 
(Info sheet provided to 
interviewee, explaining categories 
of valuation techniques).  
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Appendix 6. Interview guide 2, for companies that have no recent 

experience of monetisation  

Monetising corporate environmental and social externalities 

To complement interviews and research about companies’ efforts to monetize parts of their social and/ 

or environmental externalities – this survey is to gather additional views from companies that have not 

done any monetization of impacts. How do companies that have not made calculations, reason around 

monetization?  

1. Company   

Sector, production, services   

Name, title and role of respondent   

 

2. a)  What environmental and social 
performance (or impacts) categories are 
managed and reported? 
 
b) Does the company disclose quantifiable 
targets and/ or report on progress?  
 
c) Is the company assessing its impacts in 
terms of how these impacts may affect future 
profit? E.g. in terms of assessing the firm’s 
dependency on ecosystem services, and risks 
and opportunities arising from the company’s 
impact on these ecosystem services?  (Are you 
familiar with the concept of ecosystem 
services?) 

 

 

3. Have you considered valuing the company’s 
(or a single product’s) impact in monetary 
terms?  

 

 

4. What monetization approach would you 
think would be most adequate? SEE INFO 
TABLE ATTACHED.  
 
Damage costs (Calculation of impacts as costs 
to society, e.g. health costs, impacts on crops 
etc.)If damage cost, what valuation 
techniques?  
or 
Abatement cost (what it would cost to not 
emit e.g. installing new equipments)? 
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5. a) What would be the driving force/ 
rationale for doing so (Costs affecting the 
company’s future profit, related to harm – 
legislation etc.)?  
 
b) Who would be the target group? And who 
would bear the costs?  
 
c)  Any other reflections?  
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Appendix 7. Results per company case  
  

 

Case: PUMA 

 

In 2011 Puma released an Environmental Profit and Loss Account (EP&L) where 

environmental impacts for key areas of harm generated through the operations and supply 

chain are monetized. The EP&L with associated methodology were developed with the 

support of PwC for GHG and land use, and the consultancy Trucost for water use, air 

pollutants and waste valuation. Assessments of impacts were performed across Puma’s value 

chain. Operations of raw material and product suppliers as well as logistic services, where the 

company has limited control were included: cotton farming, oil drilling, and the processing of 

raw materials, such as leather tanneries, chemical industry, oil refining, outsourced processes 

such as embroiders, printers, outsole production, the manufacturing of its products, Puma core 

 Puma’s future plans   

Puma also announces that in next 
second stage, we will see the inclusion of 
social impacts in sustainability possibly 
including:   

 
• Decent/ Fair Wages Health & 

Safety  
• Working Conditions  
• Standard of Living  
• Security and Stability  
• Empowerment  
• Community Cohesion  
• Human Capital  
• Diversity and Gender Equality  
• Health & Well-Being  
• Cultural Heritage  

 
“Stage 2 will require collaboration with 
other corporate and civil society 
stakeholders in tackling the complexities 
of social factors in sustainability such as 
fair wages, safety and working 
conditions, enabling the development of 
an Environmental and Social P&L 
account.” (Puma, 2011).  

 Puma’s future plans   

In a third stage, the company plans to, focusing on 
some of the beneficiaries of the economic impacts 
from PUMA’s operations. This could include;  

 
• The creation of jobs  
• Wages  
• Total tax contributions  
• Indirect tax payments  
• Indirect and Induced employment  
• Indirect and Induced output  
• Productivity and efficiency gains  
• Business creation and growth  

Stage 3 will complete the other side of the equation, 
moving to the equally complex area of valuing the 
social and economic benefits from PUMA’s 
operations through the creation of jobs, tax 
contributions, philanthropic initiatives and other 
value-adding elements. These benefits will then be 
offset against the environmental and social costs 
calculated in Stages 1 and 2, hence completing 
PUMA’s Environmental, Social and Economic P&L 
statement. Stage 3 will require a strong 
collaborative effort to develop robust valuation 
methodologies and approaches. This challenge will 
have resonance with the corporate sector as more 
and more companies actively undertake similar 
analyses throughout their supply chains.” (Puma, 
2011). 
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operations such as design, logistics services, warehousing, head office functions and retail. 

According to Puma, the methodologies were developed using ecological and economic 

techniques building on environmental and natural resource economics (Puma, 2011).  

Water use valuation method  

The valuations build on literature reviews and are adapted to local water scarcity and 

incomes. Values are based on reductions of indirect use value of water, e.g. ecosystem 

maintenance, freshwater replenishment, and water nutrient cycling as due to water 

consumption in Puma’s supply chain.42 The indirect use value of water is expected to be 

mainly determined by scarcity. Existing studies were used to estimate relationship between 

scarcity and value. Puma recognizes that available literature of comparability is limited so 

they used a subset of comparable US studies. The water value is specific to location43, and 

adjusted to the relationship of value and scarcity (Trucost, PPR & Puma, 2011a).  

Damage costs of greenhouse gases   
 

The value for CO2 was derived from estimates by economist Richard Tol
44

 based on 232 

estimates of the social cost of carbon (SCC), with multiple models and assumptions. Tol’s 

estimates value the damage due to current and future climate change for each tonne of CO2 

emitted in a given year. Since studies use a range of methods but no formal consensus exists, 

Puma’s approach was to average across studies (PwC, PPR & Puma, 2011a). 

 

Air pollutants  

Puma’s valuation takes into account the external costs of impacts from six air pollutants that 

are associated with different and sometimes overlapping, external costs. Costs for negative 

health effects, reduced crop yields, corrosion of materials, effects on timber, and acidification 

of waterways were accounted for. Direct and indirect effects were considered – such as direct 

health impacts from particulates, and effects caused by secondary pollutants generated by 

chemical reactions in the atmosphere (e.g. SO2 forming sulphate compounds which contribute 

to smog). Monetization was based on local market values for impacts on goods such as crops 
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 Lost value associated with decrease in access to water for direct consumption i.e. the opportunity cost of 
water, is not included since it is assumed to be accounted for in the water price that Puma and their suppliers 
pay.  
43 

The level of water scarcity in operations and supply chain are derived at a basin-level where location-specific 
information was available and otherwise at country-levels. 
44

 “The Economic Effects of Climate Change” 2009.  
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or materials. Averages from WTP studies were applied to non market costs such as impacts 

on human health (Trucost, PPR, & Puma, 2011b). 

 

“The valuation of acidification effects on waterways uses observed clean up costs as 

a proxy for the value placed on non-acidified water; transferring these from site to 

site where necessary. It is common practice to use such cost based approaches in the 

absence of welfare derived alternatives, but worth noting that the approach does not 

therefore explicitly value reduced fish catches, lost recreational value or other 

impacts of acid rain.” (Trucost, PPR, & Puma, 2011b, p. 2). 

 

Land use  

The analysis assesses environmental externalities resulting from the biodiversity and 

ecosystem services loss linked to conversion of natural ecosystems to provide land for 

buildings and agriculture in Puma’s operation and supply chain. Land use changes are 

primarily associated with land intensive activities like cotton farming, rubber and cattle 

ranching.  Assigning per hectare value to ecosystems included literature review of ecosystem 

valuation studies. The analysis builds on the work by TEEB and supplemented by additional 

studies to adjust values to different eco-regions such as grassland, inland and wetland and 

tropical land
45

. For cotton and rubber the full land use impact was due to Puma’s operation, for 

leather adjustments was made to reflect that leather is only one of the economic outputs from cattle. 

The analysis adjust for the fact that valuation studies in the literature review usually were performed 

recently and consider the cost of losing an hectare today, while Puma wished to include cost of past 

conversions, by taking into account the fact that ecosystem value per hectare increases as the extent of 

remaining natural areas diminish
46

 (PwC, PPR, & Puma, 2011b). 

 

Valuation of waste  

Impacts from three disposal methods for generated waste were considered: landfill; 

incineration and recycling. External costs considered from landfill was greenhouse gas 

emissions (methane) from the decomposing waste; leachate emissions (liquid run-off to the 

surrounding area); and disamenity effects on site (noise, dust, litter, odour, the presence of 

vermin, visual intrusion and enhanced perceptions of risk). Waste decomposition’s in the 

future were calculated with US EPA’s landfill life-cycle data tool and a discount rate of 3.4% 
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 Ecosystem types were classified according to WWF’s terrestrial eco-regions analysis. 
46

 The assumption is made that ecosystem value is proportional to scarcity of the given ecosystem (rather than increasing as 
scarcity increases which would give a lower average value over time). 
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was applied to cost of future emissions related to depositions in 2010. The external costs 

associated with incineration are disamenities and emissions to air, such as GHG, heavy 

metals, air pollutants and dioxins. External environmental benefits from, by avoidance of the 

use of fossil fuel derived energy were subtracted from the costs. Puma based the valuation of 

recycled waste to zero, on assumption that recycling involves negative environmental impacts 

but also overweighting benefits by abating impacts related to disposal and processing or 

extracting materials to new products (Trucost, PPR, & Puma, 2011c).  

 

Discount rates  

A social discount rate was used in the calculation of SCC. Within the Social Discount Rate 

the “Pure Rate of Time Preference” selected was 0% based on the reasoning that no 

generation should prioritize its welfare over another’s. The second determining factor for 

discount rate, the assumptions over future economic growth, was averaged across studies and 

generated an estimate of 3.4% for the overall discount rate.  Puma also chose an average 

across studies regarding equity weighting.  

 

Motivation 

The effort is part of a long term sustainability plan, and conducted in recognition that Puma’s 

production and selling has wide impact along the entire supply chain. The PPR group has 

announced its commitment to conduct this form of analysis across all global brands by 2015. 

Puma further hope to set a new benchmark in corporate environmental reporting and catalyze 

engagements industry-wide. The costs will not affect net earnings, but serve as an initial 

metric for the company in its aims to mitigate the footprint of the company’s operations at all 

supply chain levels. By putting a monetary value on the environmental impacts, the company 

is preparing for potential future legislation, for example disclosure requirements. The 

calculations help Puma identifying the significant environmental impacts, and develop 

solutions to address these issues, in turn, contributing to minimize both business risks and 

environmental effects (Puma, 2011). In a statement published at the company’s web site, 

Jochen Zeitz, Chairman and CEO of Puma and Chief Sustainability Officer PPR says: 

“Gaining a better understanding of the source of the natural goods and services PUMA relies 

on and the declining availability of the basic resources required for our business growth, will 

help PUMA build a more resilient and sustainable business model and ultimately better 
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manage its impacts on the environment” (Puma, 2011). The partner PwC states that assigning 

economic values to the environmental impact of operations allows business to tackle critical 

questions, not just about environmental impacts, but business risk, costs savings and finding 

new ways to become more effective. 

“This will make many companies consider how they can apply similar analysis in their own 

organisations. Companies – big and small – are now reliant on global supply chains, making their 

environmental footprint much larger than many realize. Assigning economic values to the environmental 

impact of a company’s operations enables a business to tackle vital questions now, not just about 

environmental impacts, but business risk, costs savings and finding new ways to become more effective. 

Without measuring them, the impacts cannot be managed, or reduced.” (Alan McGill, partner, 

Sustainability and Climate Change, PwC, statement at Puma’s web site 2011). 

 Puma further states on their web site that they already are gaining support from organisations, 

government and industry in their promotion of a shift towards acknowledging the services 

provided by ecosystems and respecting their limits while doing business. Achieving this 

change “requires the services to be given monetary values in order to account for them when 

doing business” (Puma, 2011). Dr. Richard Mattison, CEO of Trucost, states: 

“Companies that understand their dependence on natural resources along the value chain are well placed 

to manage underlying risk from rising raw material costs and scarcity of supply issues… Companies are 

already facing increasing input costs as a result of rising commodity prices related to climate change and 

water availability. PUMA is now positioned to address these challenges in advance and we have helped 

provide them with management tools to minimise risk, hedge against uncertainty and identify new 

opportunities to optimise the sustainability of its products.” (Puma, 2011).  

Additional internal resources at PPR and PUMA are brought in, in order to reduce the 

environmental impact. Puma has created a humanity and an ecology team to address impacts 

at supplier level Efforts to develop sustainable materials as well as sourcing out of harmful 

substances are also taken (Puma, 2011).  

Challenges  

The findings showed that the biggest share of Puma’s impacts appear in the supply chain – at 

external subcontractors which Puma has limited control over. Reducing impacts at the lower 

ends, requires collaboration with other companies in the sector, and also governments and 

organisations.  
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A Puma disclaimer concerns air pollution that has impacts on the ecosystem services, and 

these were also not valued. They suggest that the values of indirect impacts on humans are 

dwarfed by the values of more direct impacts included in the study. Puma also state that even 

though dispersion of air pollutants emitted is unpredictable, modeling dispersion was not 

within the scope. Taking averages from existing regional studies, was taken to counteract this 

element of uncertainty. In addition, non-linearities are related to some chemical reactions for 

pollutants, resulting in unpredicted effects on costs which may not be captured when basing 

analysis on average data (Puma, 2011).  

Puma’s approach is now promoted as an innovative practice and the UK government featured 

Puma’s analysis as a best practices case study for sustainable business in the Department for 

Environment, Food and Rural Affair (DEFRA) Natural Environment White Paper in June 

2011.  

 

Company case: Akzo Nobel  

 

A specific study at Akzo Nobel of interest for the thesis is a demonstration monetization study 

in which the respondent Karin Halldén compared the societal costs of three alternative 

chemicals used in paper production at Eka Chemicals. Another more traditional way that 

AkzoNobel currently evaluates projects is according to the eco-efficiency method
47

, to 

compare environmental impacts in relation to investment cost. This approach is applied in 
                                                           
47

 Method originally developed by BASF and further developed and used by Akzo Nobel.  

Puma’s external costs  

The environmental impacts in PUMA’s operations were valued at € 145 million in 2010, of 

which € 137 million fall upon PUMA’s supply chain. 

The impacts of water use and GHGs were roughly equal, together making up just under 

two thirds of the overall impact around € 47 million each. 

Land Use: Negative impacts on ecosystem services and biodiversity as a result of land-use 
for agriculture and buildings were valued at €37 million (26% of the total E P&L). 

Air Pollutants: The environmental damage caused by air pollution (particulates, ammonia, 
sulphur dioxide, nitrogen oxide, Volatile Organic Compounds (VOCs) and carbon monoxide) 
amounts to € 11 million, (7% of the E P&L total.) Ammonia emissions from animal waste and 
fertilisers used in agricultural processes is main contributor.   

Waste: The environmental impact caused by waste generation (landfill and incineration) 
was valued at € 3 million, (2% of total E P&L) (Puma, 2011). 
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research and development, investments, and in decisions to e.g. build a factory. The method 

does not put monetary values on environmental impacts, but visualizes the relation between 

the quantified environmental impact and the financial project costs.  

How?  

The idea in the specific study was to use trade-off analysis of corporate ecosystem services 

valuation (CEV) to compare the products’ negative environmental externalities. The ISO 

LCA approach was used to compare environmental impacts of the chemicals, based on the 

amount required to size one metric tonne of solid board. System boundaries were from cradle 

to board mill. System boundaries generally in the company operations are from cradle to gate, 

and sometimes to grave, including the clients use impacts. Akzo Nobel Sustainability has its 

own LCA database, from which they provide LCA support to the various companies’ 

sustainability work. GHG protocol is adopted and in the specific study, impacts in supply 

chains and transports were included.  The LCA, generated data for the three alternative 

chemicals – product A produced from tallow (crops, livestock), product B produced from 

petrochemicals and product C produced from gum rosin (plantation) and tall oil rosin (pulp 

mill byproduct). 

“From the LCA, they were out hundreds of parameters, quantified data for all in and out 

flows – but in the study only emissions to air were included, because these factors were 

available in the data from ExternE” (Halldén, 2012). The selection was made from what data that 

was at hand. ExternE was chosen because Halldén had heard about it, and World Resources Institute 

(WRI) verified and guided to the latest updated documents. One of the benefits with ExternE is 

according to our informant, that it takes into account the specific region where the emissions take 

place.  ExternE was a natural choice since there it based on many years of work. “We need to rely on 

what is already done; there is no time to count yourself”, Halldén states.   

Akzo Nobel’s study also included a water footprint risk assessment for gum rosin from China, 

using WBCSD Global Water Tool but this tool does not monetize impact. Benefits transfer 

was used for SO2, NOx, NH3, PM2.5 and VOCs. Costs per tonnes of emissions were taken 

from the European IPPC Bureau that in turn refers to a report from the Clean Air for Europe 

(CAFE) Programme, by Holland (2007). For GHG and metals, costs were taken from the 

MethodEx project data (Part of ExternE.)
48

 The respondent recognizes that the estimates for 

GHG; 26 Euro per tonne in the  maximum scenario are low, but a higher cost applied would 

                                                           
48

 Factors from these documents and projects are presented in Chapter X, Table X.  
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not alter the ranking of the chemicals compared Average costs per ton of emissions for the 

EU25 were applied. Halldén has not familiarized with the methods used and the exact impacts 

considered in these documents (Halldèn, 2012). Three iterations were made, each with 

minimum and maximum scenarios including various assumptions. For GHG and metals, the 

costs per ton emission were independent of geographical location. The Environmental Priority 

Strategies (EPS) method was applied to verify and compare the costs. For the three products, 

a maximum scenario and a minimum scenario were applied. Discount rates were not 

considered – in this regard Akzo Nobel’s study relied on the EC factors, and Halldén did not 

take notice on the discount rates used.  

External support 

The study was conducted as a road test of WBCSD’s Corporate Ecosystem Valuation (CEV)
49

 

in collaboration with World Resources Institute and built on Eka’s use and earlier 

collaboration with WRI in conducting an Ecosystem Services Review. The role of WRI was 

to support Akzo Nobel, and guide to updated academic work. There were no claims from 

WRI or WBCSD on ownerships or rights regarding methods or data during or after the study. 

The team that conducted the study is in-house consultants, and in regards to external 

consultancy support, they are committed to have control over knowledge development 

themselves, if this kind of work is outsourced, it is important to have transparence – and to be 

aware of the methods the consultant is using (Halldén, 2012). 

Motivation  

The specific monetization pilot effort and the recently conducted ESR aimed at start looking 

at operations in the light of how the company affects the environment – ecosystems and 

ecosystem services that it is dependant of – and to start that kind of reasoning, according to 

the respondent. The study was part of the company’s sustainability work and effort to 

incorporate ecosystems into decision making. The objective of the specific road test was to 

learn about corporate ecosystem valuation, and evaluate feasibility and operationality for 

business decision making in the company. It aimed at helping reducing environmental risks in 

supply chains and make more informed decisions, including by assessing potential future 

regulatory costs”). It also improves product positioning by offering risk reductions to 

customers. It was also a natural step, from having conducted the ESR together with WRI and 
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 WBCSD’s Guide to Corporate Ecosystem Valuation  
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WBSD. The company has begun to see sustainability efforts in line with opportunity and 

dependency approach, and looking at the business based on risks and opportunities related to 

the EST. ESR is not routine, but the principle is good to have in mind, in the decision making, 

Halldén states.  

The values will be used in carrying out Cost Benefit Analys (CBA) as the environmental costs 

now are available, for the three alternative chemicals. Eka is still producing the three products 

of solid boards, depending on what clients demand. But now, if the clients would want to 

know the effects in monetary values, Eka has answers. Findings will be useful in product 

development related to sizing chemicals. Results may also help management of reputational 

risks, and opportunities – support maintain and add to the current customer base, and 

demonstration of firm values in support of long term business.  

For AkzoNobel, generally, the knowledge development and tools in this area will be useful in 

the sustainability work, when planning larger investments, reducing environmental risks, in 

their supply chains.  

“In regards to strategic choices such as larger investments it would be gold worth to select out of the 

estimated costs valued in money, but so far, it is still difficult, as there is no accepted standardization for 

how to go about it. Instead, it is important to apply, test and compare various methods to see what 

direction they point at for e.g. various product choices.”   

Separate from the benefit transfer study, the ESR methodology was used to identify priority 

ecosystem services, through dependence and impact assessment for gum rosin from China and 

Indonesia. Akzo Nobel plans to explore further how to combine Corporate Ecosystem 

Valuation with their LCAs. Akzo Nobel is currently exploring different ways and methods of 

monetization including EPS, they are now going to look at the Recipe method, developed by 

SPREE. Since all monetization principles differ in methods and impacts measured, “you 

always end up in discussion of the method”. Halldén’s perception is therefore that you need to 

test various methods for the same product, in order to arrive at a “compass direction”. In 

product development, three studies needs to be done for example, with different 

methodologies - to see how the results points. The important is not an exact price, but the 

estimate (Halldén, 2012).  

The company conducts analysis of raw materials that they are dependent on, sensitivity 

analyzes, if prices will rise, or if fees will be posed. One way is to look at the commodity 

prices historically. EPS takes such analysis of future prospects for prices, supply of raw 

materials in relation to risk and dependence into consideration.  
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Challenges  

Halldén recognises the difficulties to obtain so specific values for the environmental impact 

while it is still necessary to rely on standard and average estimates to convert your impacts 

into. And choosing the right method seems indeed difficult - therefore, Halldén states the 

importance of using multiple methods and see what different values you get, and see if they 

point at the same direction. “There is a value in comparing various studies to get a compass 

direction. “ (Halldén, 2012).  

With regards to the CEV, there are no resources at Akzo Nobel to count on the production 

processes’ impacts on ecosystems, but ExternE was available. The informant stressed that for 

conducting valuation there need to be databases with updated values available. The CEV is 

therefore not a useful tool for ordinary process, mainly because there are no data available. 

 

Akzo Nobel’s benefit transfer data 

Benefit transfer used in this case induces further investigation of the valuation methods used 

in the data Akzo Nobel refers to. ExternE and EPS methods are described in Chapter X. The 

source for costs for the emissions states that “In interpreting the data given in this and other 

tables presented in the report, it is essential to remember that a number of effects are 

excluded from quantification, including impacts on ecosystems and cultural heritage. 

Inclusion of these effects would further increase the results.” (Holland et al. 2005, p. i).  

 

Company case: ABB  

 

The company manages and reports environmental aspects according to the GRI framework 

and categories. Most of company targets have been focused on energy savings, reducing the 

proportion of hazardous materials and substances. The framework has, according to 

respondent Arnell, been poor at quantifying relevant measurable goals, this is why the 

company started a remodeling work, where Arnell has a role to develop goals and visions. 

This also forms background to the piloting monetization work. Personally, the informant is 

dubious toward GRI, since it is primarily about communication and does not favor progress.  
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According to Arnell, ABB does not really assess the company’s dependency on ecosystems 

and its impacts on these ecosystems in regards to risks.  

“Perhaps because the company's processes does in a direct way relate to the sources, and natural 

resources, to the same extent as if a firm is dependent on forests for their manufacture. However, ABB 

sees reputation and prestige as important aspect for the company to deal with – and directly linked to 

future profits. Management of the environment is relevant based on cost efficiency, and to manage 

risks that might jeopardize the reputation and hits back on the company’s cash flows if something 

goes wrong.” 

The team, that Arnell belongs to is a supporting internal consultancy unit. The company is 

assessing its impacts from production according to ISO LCA standard. The whole chain of 

suppliers and end of life are included, which is crucial since ABB's biggest impact occurs 

during use by customers (90% compared to 10% of the energy consumption during 

manufacture of a product / material on average.) Generic updated data is used, mainly because 

it is difficult to obtain reliable data from suppliers. They then add to various scenarios such as 

transport, energy consumption by the customer and the leakage of SF₆. In general, 

assessments count on a lifetime of 30 years for products. However, Arnell is somewhat 

skeptical toward LCAs, because they do not tell and disclose the actual impacts of toxic 

substances – you do not know from a LCA if a manufacturing process have carcinogenic 

effects. 

How, who, what methods and why these methods?  

The company has not made any official appropriate monetary valuation of the company’s 

social or environmental impacts. The respondent has thus conducted test estimations based on 

EPS factors (ELUs) and Puma’s EP & L factors on the quantitative environmental data in 

ABB’s year report from 2010. In these rough estimates, the companies external costs for 2010 

were 297 million Eur, which corresponds to 40% of Earnings Before Interests and Taxes 

(EBIT), with the EPS values applied, metals excluded. In a scenario where metals were 

assumed to be recycled to 90%, the external costs corresponded to 2796 million Eur (370 % 

of EBIT).  With Puma factors applied, the external costs corresponded to 15 % of EBIT.  

In the latter case, copper, aluminum, and electro sheet, was excluded. In a scenario where 

90% of metals would be recycled, the impacts would correspond to 330% of EBIT. These are 

extremely rough estimates and no official communication numbers. The categories Arnell 

made estimates for where NOx, SO2, waste to landfill, and CO2. In the application of EPS 
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values, metals were also considered. The categories were chosen on the basis of existing 

available data and what is possibly pursued.  

Discount rates and payback time  

The respondent is not familiar with the discount rates applied. However Arnell points at the 

big difference it makes to calculate the payback time on 3 years or, for example 5 years. In 

ABB it differs locally, depending on the surrounding culture or practice. In Finland, for 

example, no one questioned a large solar investment it was seen as an obvious good decision. 

In order to change, and clarify policies, EC decisions are needed, e.g. allowance for 5-years 

payback time for all environmental investments.  

Motivation  

At the head office there is a global strategy development in progress, aiming at engagement 

throughout the organisation, to work towards common sustainability goals. Arnell is 

commissioned to develop measurable sustainability targets and KPIs, and therefore came in 

on the conversion of the impacts in monetary terms. Acccording to Arnell, there is a strategic 

move to start looking in the direction of externality calculation – mainly to understand the 

effects, incurred by the company in a clearer light. The company recognizes the societal trend 

and increased pressure to impose, on firms, ways to internalize the costs that they currently 

not carry. ABB and Arnell have considered for example, the UN report "Resilient World, 

Resilient People - a future worth choosing" where corporate externalities are discussed and 

authorities and companies are encouraged to take responsibility for these costs to be 

internalized. This forms background to why Arnell started looking at the possibility of 

counting the impacts in money. In preparation for future regulations. 

 

To understand the future costs of emissions, in terms of taxes on carbon dioxide, and any tax 

on SF6, is another reason. ABB has not looked at the levels of these potential taxes. Future 

potential policies and regulation that may affect customers or upstream are taken into account 

as potential risk, but not as exact numbers.  

This is in many ways a matter of reputation, risk and reputation. ABB needs to start realizing 

that they are not neutral with respect to its impact on the environment. “It is the time”, as 

Arnell puts it, to review their externalities. This is one way to begin to start seeing the various 

impacts’ size.  
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Other reflections by Sylva Arnell around ABB's sustainability efforts are that ABB’s core 

business fits perfect with the notion of improved efficiency – their products and processes are 

designed to improve and reduce the impact. This may also imply that the company tends to 

forget to manage the damage that it actually causes. If everything the company does improve 

the environmental aspects, the harmful impacts easily are hidden or are justified because the 

net effect is positive. She is convinced that the most important for the future is that a company 

has full control over its supply chain. Any company should be able to call the factory and ask 

how much pollution and how the working conditions were for a specific product. We are far 

from there. 

In general, Arnell thinks that environmental management systems are not used properly, and 

tend to become advanced systems that do not live up to the motto on continuous 

improvement. Instead of raising the bar – the reporting itself becomes the main point. That is 

why Arnell promotes the focus to be on the product, life cycling management. If not, you end 

up in trouble with the companies setting up their system boundaries simply corresponding to 

the own company, where minimally of the total impact appear. Managing and reduce 

externalities is usually a matter of gaining control over and through the entire supply chain, 

particularly in helping suppliers to improve processes for emissions to  decrease.  Arnell says 

that the key to sustainability is long-term relationships with suppliers to achieve change and 

improvement.  Environmental and social responsibility is a matter of quality. Building long 

term relationships and support subcontractors is crucial in reducing emissions and other harming 

impact, this – Arnell states – is consistent with the view of the top management of ABB and person in 

charge for sustainability in the supply chain even though “efforts would probably not be done to 

reduce impact beyond solely cost-cut incentives. There are other measures such as codes of conduct, 

management systems that come first“ (Arnell, 2012).  

 

Relevant objectives for ABB should be no hazardous waste, closed loop in terms of water use; 

Arnell  mainly sees Puma’s report being for communication purposes,  but the results  are 

very interesting in that it indicates the large parts of the impact are outside Puma’s direct 

control, strengthening  the argument that the management and relationships with supply chain 

is primary. 

Arnell also sees the problem being that large parts of impacts in the supply chains appear as a 

result of the absence of regulation – whereas emissions in the Western world are largely 

regulated.  
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According to Arnell there is a complexity in companies that count and take credit for what 

they help their costumers reduce in terms of impacts, she means firms should disclose and 

manage their own impacts. Each firm is responsible for their emissions and impacts, if 

companies start measure what improvements their technologies save for the world – there is 

no ending.  

Sylva has not familiarized with methods behind the data she used in calculations, due to time 

constraints. Adequate method and that many seem to rely on, is WTP. She thus acknowledges 

that it may be arbitrary, and dependent on the state of knowledge of individuals. If the 

company is aiming to not leave behind a worse world for future generations, a relevant 

method is restoration cost. Arnell has also made rough calculation of abatement costs, for 

what it would cost to use only renewable energy. In order to set goals for the use, e.g. 20 % by 

year 2020. 

 

According to Arnell “the vision and objectives of the company are important factors for 

investors – here the cost for the society and planet comes in”. Resource efficiency and 

compliance are keywords. “These words give meaning to the notion of sustainability for a 

company. To find the ‘dollar language’, one need to identify key words that speak to the 

dollar, therefore, we need the measurable goals to communicate. And perhaps monetization 

has its function here. Within the company in general, it is money that talks. That is why key 

words and key indicators need to be transformed to money.” 

In the development of relevant sustainability goals, focusing on resource affectivity, energy 

related emissions, VOC emissions, and waste in all forms are relevant indicators to know their 

“real” impacts. “The values that ABB tested, was an elaboration to be used primarily to raise 

attention around the costs and implications arising from company operations. These represent 

risks for the company – both in regards to risks arising from taxes posed on future emissions 

and risks arising from damaged reputation.”  

Arnell mentions that ultimately the costs need to be posed to the consumer. But this requires 

the there are some efforts to invest in – something to be done by the company to address the 

externality. Such a cost is being introduced in Australia, through a heavy tax on new 

generated and imported SF6 (from 1 July). ABB faces this with new equipment for 

purification and recycling of that gas – so there are huge business opportunities in sustainable 

development for those who are innovative. 
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The analysis and values tell something about where efforts are needed, in ABB it is all about 

the value chains. This test was just the start for ABB – they might partner up with some 

university to find a refined model for a couple of KPIs.  Arnell is not familiar with ecosystem 

services concept.  The credibility in the selection of factors, is lifted as the challenge with 

monetizing ABB’s externalities. The director of ABB Sustainability, may use the calculations 

as illustration in the communication with top management (Arnell, 2012).  

Challenges  

“There needs to be standardized data, it is too time consuming to develop, put into practice, 

finding an appropriate method, and who decides what methods that are appropriate? It is 

difficult to compare with other companies unless there is consensus on what to be measured” 

(Arnell, 2012). ABB is cooperating, for example, with Chalmers, CPM on various projects 

and are happy to be contributing to methods being developed. Arnell underline that there also 

are risks with monetization, since it is a simplification of the complex and uncertain 

environmental effects. “Assessments generate some numbers to compare, but what if the 

comparisons are wrong and misleading?” (Arnell, 2012). Sometimes the focus on 

measurement and measurable goals is overestimated, the argument that only if one measures 

one can achieve change - is not always true, according to Arnell. Instead she stresses clear 

leadership for the adequate issues, and involvement throughout a company’s organisation, and 

control (Arnell, 2012)  

 

 

 Company case: Ericsson  

 

In contributing to sustainable development, mitigation is a natural approach and vision for 

Ericsson, and in line with its core business. Some operation is also dedicated to adaptation to 

changed environmental scenarios. Ericsson does not calculate social negative impacts, but 

socio-economic positive impacts. The informant Matilda Gustavsson, stresses the company’s 

transformative potential to improve the efficiency of other industries. Ericsson consequently 

makes estimates of how investments in ICT reduce CO2e emissions. From a LCA perspective 

the environmental impact for the ICT-based service and the service it replaces are considered 

respectively. Analysis includes emissions of the infrastructure of ICT systems such as 

antennas or buildings and conventional systems such as roads or airports. The direct 
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emissions of the ICT-based systems that Ericsson offer the client,  in CO2e, in relation to the 

enabling effects in CO2e emissions, presented in a so called "potential reduction ratio".  In 

this sense the mitigation cost approach is applied – calculating the price Ericsson’s clients pay 

to not cause the harm from emitting certain amounts of carbon dioxide (Gustafsson, 2012). 

The calculations are based on LCAs. Emissions through entire supply chains, but are 

compared to the carbon savings calculated in pure emissions. When calculating for clients, 

Ericsson takes into account taxes and fees that differ regionally.  “For the client, a tonne saved 

carbon vary depending on regional matters”, therefore the price for one tonne of carbon is 

difficult for Ericsson to share (Gustavsson, 2012). An example is e-health. Ericsson has 

calculated emissions from clinics in relation to investments in ICT for primary healthcare 

teams in Croatia, by connecting 2,400 primary healthcare teams in a healthcare information 

system that resulted in a reduction ratio of up to 1:45 over a 20 year period. The e-services 

had, according to Ericsson, the potential to reduce CO2e emissions by 15,000 tonnes per year 

while the newly implemented services would add 330 tonnes per year – all chains of operation 

and manufacture taken into account (Ericsson, 2012).  

Motivation  

For Ericsson the calculation of emission reduction is core business – they need to show 

customers that their technology lower carbon emissions, and costumers’ impact by certain 

numbers. Obviously, the clients pay for the mitigation, for the customers, it is usually the cost 

 Company case: Ericsson’s e-health system in Croatia  

In 2009, Ericsson implemented a health information exchange platform information system in 
Croatia, a nationwide supporting system for primary healthcare with following supported services:  

 Electronic Patient Records Management 

 E – Prescriptions 

 E – Referrals 

 E – Booking 

 Health Insurance Reporting 

 Public Health Reporting 

 Patient and Health Resources Administration 

 Business Intelligence 

The solution has the potential to reduce emissions, primary by travel substitution, with 14,670 
tonnes CO2e per year. (Reduced emissions: 15,000, while the implemented service would add 330 
tonnes CO2e per year, calculated on LCA.) (Ericsson, 2012).  
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effective solution – to reduce spending on energy that is primary driving force to invest in 

Ericsson’s solutions (Gustafsson, 2012).  

 

Company Case: Sveaskog  

The company reports annually on social and environmental performance according to the 

same principles as financial reports, with targets, key figures and indicators according to GRI. 

According to the interviewee, Olof Johansson, the company has made a first rough analysis of 

its impact on ecosystem services, and in collaboration with WRI conducted an ESR i.e. 

evaluated their risks and opportunities in regards to the company’s impact on ES. Three areas 

were identified where Sveaskog have positive or negative impact. These were the climate 

regulatory role of the forest, the water regulation function and biodiversity. These three areas 

were identified as functions for which Sveaskog’s operation make a difference.  

In 2009 Sveaskog proceeded with a demonstration project for the climate regulating function 

and developed a system to evaluate the ecosystem services, and a trading system for carbon 

sink credits. There are large amounts of carbon stored in forest grounds and biomass. The 

positive net fixation of carbon is primarily found in active forestry, and increasing the rate of 

fixation is one strategy to reduce the level of carbon dioxide in the atmosphere. Growth 

enhancing forest management projects may permanently fix the carbon dioxide in the biomass 

and soils, in addition to the normal carbon dioxide absorption which takes place in the 

biomass’s carbon cycle. Sveaskog made calculations on what measures in forest management 

that actually contribute and generate a certain increase in carbon fixation. In late 2011, LKAB 

paid SEK 300 000 to Sveaskog for actions which make the forest store more carbon dioxide, 

compared to the fixation at a baseline level of  ”business as usual–management”. This sum 

corresponds to ….  The measures taken are calculated to generate additional fixation of 58,3 

thousands tonnes of CO2 under a period of 20 years. It also implies an increased growth rate 

of the forest by 30 percent, compare to ordinary Swedish growth rate. 

 

“The system aims at creating financial incentives for an increased reduction of carbon 

dioxide in the atmosphere through management activities that are growth-enhancing. 

The expectation is that the carbon sink credits will be possible for industry to use as a 

part of the obligations in EU ETS. Short term, the system aim at spurring voluntary 

commitments by companies within the Swedish forestry industry” (Johansson, 2012). 
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In a next step, Sveaskog plans to develop similar systems for the two other areas that were 

identified important from the ESR: water regulation and biodiversity. For example, if other actors 

want to compensate for a road project, and off-set a corresponding wetland area that is being 

destroyed by the road, Sveaskog would like to offer trading systems for these matters, in line with 

standardized methods, such as the Business Biodiversity Off-set Programme, BBOP. Johansson 

underline the company’s recognition and humility toward the difficulties and complexity in these 

areas.  

Motivation  

By constructing a trading system for forest carbon credits LKAB and Sveaskog
50

 aim at 

increasing the visibility of the Swedish forest’s untapped potential to make a climate benefit. 

Trading in carbon credits create opportunities for the expanding industry, while Sweden's 

ability to become carbon neutral by 2050 will be strengthened. - This model creates incentives 

for landowners to choose a forest management that store more carbon dioxide, says Olof 

Johansson, head of environment and sustainability. The model is supposed to apply to 

mandatory as well as optional trading systems. Sveaskog’s incentives are to drive the 

development of market for enhancement of cosystem services, and to prepare for changed 

regulation and a ready market in this field. Further Johansson states, that “if there is a value 

created in the operations of Sveaskog, we are trying to find out how to contribute to develop a 

market for that value.” (Johansson, 2012) 

  

LKAB’s motivation  

Monica  Quinteiro, director of quality and environmental issues at LKAB states the company’s 

commitment to reduce their carbon footprint while increasing the production of iron pellets in the 

future. They can reduce emissions further, but not to zero she admits. By funding enhancing measures 

in the forest, they can achieve zero emissions from the local region. It creates jobs in both industry and 

the forest (LKAB, 2012).  

 

 

 

                                                           
50

 Other partners in the project are Övertorneå municipality, SLU, LRF Norrbotten, Syvab and Norrbotten’s 
County council.  
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 Company Case: Pamoja Cleantech  

  

Pamoja has done SROI calculations specifically for a business plan competition, but 

estimating their potential future social benefits is at the core of their business idea.  

The categories for social benefits are agricultural development, local community development 

and health and educational benefits. Local community development include increased 

productivity due to new business as well as increased productivity for existing businesses.  

For environmental benefits reduction of CO2 is the major positive impact from Pamoja’s 

operations as the solution replaces diesel used for electrification in the villages. Since the 

biogasification plant, uses biomass from leftovers in the agriculture, methane emissions is 

also reduced. The low tonne value for CO2 avoided, is motivated by the fact that company 

does not want to exaggerate its contributions.  

For the SROI calculations, Fouassier used benefit transfer from a World Bank report
51

 for the 

numbers for general impacts of electrification in rural areas on health, education and business 

development. Based on assumptions for how many households will be connected to the grid,  

how many farmers that will benefit from selling biomass to the plant, and salaries to local 

managers and employees are numbers that Pamoja has been calculating on initially and taken 

numbers from their operating site in Uganda. Household savings are due to lower electricity 

costs, with the electricity generated by Pamoja’s green plant for light and cell phone charging. 

 Challenges  

Some of the numbers taken from benefit transfer such as impacts on fertility reduction, health 

and educational impacts, Fouassier admit are more far-fetched. Health impacts are due to 

replaced kerosene lamps, with light bulbs. One of the challenges he sees is where to limit the 

calculation – companies can in principle include benefits to get the numbers up, without 

knowing if this is really correlated to the operations. This is a SROI prediction, and Pamoja 

will eventually follow up with a SROI evaluation when operations have been ongoing for a 

while. Pamoja give expression to the difficulty of not being able to compare themselves with 

other companies, barely not with companies in the same sector. A minor difficulty is knowing 

where the to draw the line for what to count: they have the example of  declining fertility 

                                                           
51 “The Welfare Impact of Rural Electrification: A Reassessment of the Costs and Benefits”, World Bank, 2008.  
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based on a savings factor for each family, but may the company attribute this number to its 

operations? (Fouassier, 2012). 

 

Company Case: Skandia  

 

The insurance company Skandia has a long tradition of prevention work. The business logic is 

intrinsic: if they can prevent fires or – shaking baby syndrome – they lower their insurance 

payments. So, the challenge for them is to show the economic incentives and motivation in 

various preventive measures and to mobilize other responsible actors, such as municipalities 

to take action. In their work on calculating exclusion they have put a price tag on various 

degrees of exclusion from society, and showed that early preventive work is profitable.   

How, who, what methods and why these methods? 

Although the exclusion and marginalization of people in the community cost obviously cost 

much human suffering, Skandia thought Swedish municipalities used economic arguments to 

reject early preventive action. Exclusion, a marginalization life in varying degrees as 

dominated by abuse, mental illness, long-term unemployment. Once you have got there way 

back to the community long and difficult. Skandia For vulnerable children and young 

people's living conditions and clarify the different ways the economic value of the deploy 

preventive, long-term, especially early and coordinated action around them. With the help of 

economic terms, they showed what marginalization and exclusion due to the fact that no 

action is taken, is likely to cost both the individual and society. To offer incentives for 

municipalites –who are the agents paying and have the responsibility for a lot of the actions 

suggested, Skandia has done research and case studies together with two economists.  The 

calculations are based on the costs for society of people getting into various forms of 

exclusion, such as social welfare costs, unemployment, health care, and judiciary costs. They 

also added the loss of future potential tax income, i.e. caused when people are unable to 

contribute to society. The other side of equation shows the investments – costs for action 

taken to prevent exclusion.  

Hök says we cannot monetize human suffering but calculate and showcase the societal 

investment generated in terms of future profit (non future costs) they contribute to change and 

prevent suffering. Calculation of socio economic measures becomes a tool for improvements 
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in human lives (Hök, 2012). Skandia’s report stresses that prevention – is short term cost and 

profitable investments:  

It is not always obvious what is profitable or not when rehabilitation projects are evaluated, 

it all depends on the choice of perspective. This means that when a preventive action or 

rehabilitation projects are valued from a short term local municipality economic perspective 

almost always will give e a very different picture than with a broadened and extended 

perspective. It then transforms from a short-term cost to a fairly profitable social investment. 

Successful rehabilitation projects regarded as social investments provides almost always 

return rates that exceeds the majority of profitable investments in a venture capital market. 

(Wadeskog & Nilsson, 2008). 

 

 Company case: Skandia  

Every marginalized young person generates social costs that  amount to between 350 000 and 1.6 
million SEK in the form of increased welfare consumption. To this, the value of annual production 
losses of more than approximately 300 000 SEK per person.   
 
Assume that municipalities manage to agree on an high-intensity, cumulative and in addition 
long-term effort to Torbjorn through a joint action plan which the local authority (education and 
social services) and county (child and adolescent psychiatry and adult psychiatry) interact. The 
total real cost of a five-year period amounts to just under 500 000. About 100 000 on an annual 
basis, the municipality's part, it is primarily about the cost of staying in an HVB-home supportive 
interventions in schools and some curative action both Torbjorn and his mother. Costs which are 
complemented by the County Council to support Torbjörn's psychological recovery process and 
the psychologist calls for his mother. 
 
The total costs to society of not acting in this case, for the five years amounts to about 1 300 000 
SEK (or about 260 000 SEK for one year) with the municipality and county as rather small cost 
carriers. Here, rather than the judiciary and the category of other (i.e. a large extent the public in 
the role of victim) has taken over as the major carriers of these costs, such as Torbjorn’s lifestyle 
and maybe crime. To capture a young man on the slide at a cost of SEK 500 000 would eventually 
become a very profitable business, which would give 40 million SEK or more back if it succeeds. 
You need to basically just succeed once in a hundred for it to be worthwhile.  

The studies use so called Socio-economic accounts. All activities have economic relations with its 
environment. Incomes and expenses are two of these. Operations involved in the prevention and/ 
or rehabilitation creates substantial changes in income/ costs for a number of players. To 
illustrate this, financial statements are proposed. The purpose is to supplement the business's 
own reporting of income and expenses, an explanation of the economic impact of business on its 
environment, to provide a more accurate picture of the short and long term effects of 
interventions. The Socio-economic accounts is based on the following components: 

Socio-economic cost = External cost + Internal cost 
Socioeconomic revenue = External revenue + Internal Revenue 
Socio-economic profit = Socio-economic benefit - Socio-economic cost 

(Wadeskog & Nilsson, 2008). 
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Following the “paths” to marginalisation and various factors – to identifying preventive 

actions.  Hök says that the problem in governmental or municipalities analysis are short term, 

which implies that measures that would ideally be seen as long term investments are seen as 

short term costs.  

 

Motivation  

Skandia work with providing counties with basis for education around preventive measures, 

since they identify these players as the main cost bearers. The findings can also be used for 

prioritising among investments, what is society actually getting back from parental education 

invested, in comparison with other efforts, such as sports facilities? For Skandia, the costs are 

posed on them generated by criminality, and damage costs.  

Challenges    

The link between effort and effect is not always clear. What efforts will lead, with which to 

probabilities, to the effect – causality problem. And also, the time span between the input / 

action and effects are often long, sometimes so long that the connection is unclear or invisible 

– delay effects, are lifted by Skandia. In terms of action and change potential, Hök says since 

most public decision-making system based on the annual budget perspective, there are no 

management tools to manage long-term effects - short-term problem (Hök, 2012).  

 

Company Case: Saltå Kvarn  

 

The organic food producer Saltå kvarn (Saltå) is launching a system for premium payment for 

efforts undertaken by suppliers to Saltå. In addition, they were the first Swedish firm to 

carbon compensate their products, according to the company. The respondent Lisa Trolle do 

not view the company’s environmental apprehension as rooted in concerns about how the 

company’s impact may affect future profit and cash flows of the firm. It is the company’s core 

value to minimize impact and conduct in a sustainable manner. However, economic 

sustainability also have to be obtained.  Saltå commissioned the consultants U&W to develop 

strategy, model and tools, both in for the carbon offset program and in the premium system. 

Once projects are finalized – data and methods are transparent, and managed by Saltå. The 

impact categories in Saltå’s new toolbox bonus system are based on the framework of 

planetary boundaries. The company made, together with U&W draft measures and showed to 
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the suppliers, i.e. the farmers contracted. The farmers then ranked the measures after how 

easy, difficult or expensive they are to implement. The results were then compiled and 

synthesized with U&W’s environmental expertise. Criteria for credits are hence based on 

environmental benefit, synergies or conflicting objectives related to planetary boundaries, 

level of complexity related to implementation and financial cost for implementation. U&W 

might have thought in directions of dependencies of ESS when developing the framework. 

Trolle stresses that the bonus will not reflect the full cost of undertaking a measure, such as 

investments or work time by the farmer, as in a cost benefit analysis. And the higher premium 

per kg grain the company decides to pay – the stronger the control system ought to be. Trolle 

sees the system, for the time being, as a voluntary and based on mutual trust between 

suppliers and the company. She stresses that this is important in order to keep the joy of 

contributing to improving conditions.  Some efforts simultaneously qualify for subventions 

from the municipality, but do not generate more or less credits (Trolle, 2012). 

Motivation  

The tools were developed with the underlying aim to reduce the effects that contribute to 

threatening the planetary boundaries. Saltå has as its core value to be a sustainable business 

and the vision to save the Baltic Sea, through reduction of nitrogen emissions from 

 Monetization case: Saltå’s Toolbox for a better planet 
 
The new premium system is a credit system for 133 measures that are related to impacts on 
planetary boundaries corresponding to earth system processes and ecosystem services.  
The measures are ranked, and given different factors. Credits per measure range from 5-100 
depending on their potential effect and their costs/ input (time and resources) by the farmers. 
Measures to reduce negative impact or improve positive impact are rewarded with bonus paid to 
farmers.  
  
The measures to be implemented are optional for the farmers, and selected by the producer out of 
the set of 133 scored measures. A requirement for credits is that at least one action must be taken in 
each of the most relevant planetary boundaries areas (climate, biodiversity, nutrient cycling and 
land use).  The measures relate generally to areas. From the sum of the credits, growers get a bonus 
on top of the ordinary price paid by Saltå, per kg grain approximately 0.3  – 0.5 SEK per kg (Trolle, 
2012). 
 
Examples of improving measures: 
 

 Creating or restoring wetlands correspond to 75 credits, with expected bearing on n-cycling, 
climate change and biodiversity.  

 Production of biogas at farm, corresponding 100 credits, expected decreased impacts on 
climate change and nutrient cycling.  

 Number of beetle banks per hectare – impact on biodiversity as well as expected decreased 
impacts on climate change and nutrient cycling.  

 Proportion of variety of crops per hectare – impact on biodiversity loss.  
 

(Saltå kvarn, 2012).  
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agriculture. They work with so called “environmental receipts”, the mill and the bakery are 

fossil free. Starting point for Saltå’s new tools was that they ought to meet the challenge of 

translating extremely complex ecological systems and processes into useful tools in support of 

sustainable agricultural production. This requires a simplified model for supplier assessment.  

The system will need to be continuously improved in collaboration with researchers and 

practitioners. The project was initiated by the firm’s general director. The driver for the 

project was a growing demand for Saltå products, and the availability of biodynamic52  

suppliers became insufficient. A few years ago, an attempt was made to recruit more farmers 

to grow biodynamic, with subsidies from Saltå, but it did not result in more supplier switches 

in the long run. The system and rules for biodynamic cultivation was seen as cosmetic add on 

and something the farmers had to do, in order for them to qualify as suppliers, rather than 

something that farmers made of self-motivation. This required new ways to find more 

suppliers with high environmental quality measures.  

 

The system will be an incentive for the farmers, some of which have been part of developing 

the system. One of the farmers expressed that with this new system she felt like getting back 

dignity. The motivation and the joy of making improvements, which many compare to what it 

was to deliver and have to be Demeter certified, which for many was seen as a burden and 

something tacked need rather than something of their choice based on their own motivation. 

For the suppliers, the system clearly will contribute to strategic choices for where to start 

changes at their farms. 

 

The premium for the efforts farmers make will be paid by Saltå. Trolle states it is not intended 

to be a major cost increase for the company, but rather a transfer of the premium that was 

earlier paid to Demeter farmers. Saltå’s general pricing principle for grains is to provide a 

relatively high prices all over, which is connected to the mutual faith. Predictability is the key 

word, and implies security for providers. 

 

Challenges  

The greatest challenge Trolle experience during the process, is to "To visualize the goals and 

rationales, such as the planetary boundaries, for the providers - to communicate, motivate 

action in relation to the environmental challenges" says Trolle.  

                                                           
52

 BIodynamic certification has stronger criteria than organic certification, e.g. in regards to organic cycles at 
the farm site.   
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Saltå kvarn climate compensation 

The company uses transports that as far as possible cause the lowest possible emission of 

carbon dioxide. But since the transports will have impacts on the climate, they offset the 

carbon emissions for all long transports products by planting trees. The company’s own 

emissions and personnel transports are included. Eventually, they will compensate also for the 

transport of cereals in Sweden and compensate for the entire company’s carbon footprint. 

Their approach is to plant trees to the extent necessary to bind the mass of emissions of 

carbon dioxide. In 2009, this corresponded to 1051 tonnes of carbon dioxide. To reduce the 

products' contribution to global warming, Saltå pays earmarked fee for tree planting on an 

area between 1000-2000 square feet. The tree plantings take place in Uganda where they 

simultaneously create new resources and contribute to sustainable local development (Saltå 

kvarn, 2012). Planting projects are monitored, certified and followed up by Plan Vivo that 

certifies project. “Our, U&W:s, costs are covered by all large and small customers' purchases. 

We also have, at best, a surplus that allows us to carry on the continuous development of 

projects and expertise.” (Wiklund, 2012).  

The driver is to enable consumers to choose products that reduce the contribution to the 

greenhouse effect, and access parts of the dilemmas of organic products from other parts of 

the world which involves long journeys. “For society in general and for consumers, this is 

also a more direct and tangible solution, compared to traditional emissions trading schemes.” 

CEO Johan Ununger states. He further states that since the cost of carbon offset is low, the 

potential of this method is large. The company does not expect that this will not result in 

higher consumer prices for its products (Saltå kvarn, 2012). The company is starting to look at 

how the company impact on all variables within the concept of the planetary boundaries, 

(Lindahl, 2012).  

 Monetization case: Saltå’s climate compensated figs 
 
The first product selected for climate compensation was organic figs grown in Turkey. 100 tonnes 
are transported to Swedish consumers per year – generating some 22 tonnes CO2. To reduce the 
fig’s contribution to climate change, Saltå pays a yearly earmarked fee for tree plantation on an area 
of 2000 m2 equivalent to the required area to store the corresponding amount of CO2 emissions 
from the fig transports (Saltå kvarn, 2012b).  
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Complementing aspects from companies that have not done 

monetisation of impacts  
 

 

Company Case: Robur  

 

The informant at Robur, Anna Nilsson, explains that the reason for Robur to not develop a 

framework for monetizing or calculating externalities is that there is not really a need for it. 

The main priority for Robur is that the companies they assess for investments “think” and act 

themselves. And that they develop proper tools for evaluating their environemental and social 

impacts. Of importance for Robur is that the companies have systems in place which help 

them prioritize and make sound decisions. She means that for water, it would not be relevant 

to compare the cost of water usage for a company with production in e.g.  Sweden with 

another company that operate in Asia, due to the geographical differences (Anna Nilsson, 

2012).  

For Robur’s total portfolio, she has considered the potential value of aggregating the total 

impact in monetary terms – but the answer point in the same direction: the value would be, in 

order to lower the impact, to see what the various companies are doing, and then again what is 

crucial is that the firms have the control and are able to assess the size of the various 

environmental impacts, and enable to make strategic choices from impact perspectives. The 

companies’ own systems and tools for measuring and monitoring impacts are crucial for 

enabling Robur to make strategic choices, in this regard Nilsson welcomes the development 

of monetization tools. Impacts expressed in the same unit – money – makes comparisons 

easier, and possible. Robur do not have the possibility to assess a specific impact or emission 

from single production plants, but instead they assess the systems in place at the firms.  

Robur takes ecosystem services into account in their investment analysis, both from the 

perspective of what the firm is contributing to any services – and what they services they 

consume and also what emissions they have. Same reasoning permeates this aspect, priority 

for Robur is that the companies themselves make this analysis.   

Robur makes sustainability assessments with screening exclusion of companies that do not 

live up to certain criteria. Assessments are made for value creation in financial terms, moral 
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value, and corporate governance including monitoring through supply chains. Robur would 

like to be able to communicate the increased social value generated to its clients – that would 

be good to have indicators for, according to Anna Nilsson.  

Nilsson adds that for a smaller investor, it probably has higher relevance to compare out from 

one tool, with certain KPIs. For Robur, a large institutional investor, one of the main tool is to 

practice owner governance and push and talk their investees in the right direction.     

Damage cost in combination with spending on the measures taken by the company to lower or 

mitigate the impact would be interesting. For financial accounting – there is not one indicator 

you look at; there are plenty (Nilsson, 2012). 

 

Company Case: Swedish forest resource based firm  

 

The company has a long tradition of developing LCA and of requiring LCA data from 

suppliers. The motivation for this is strategic importance for the company to control inputs for 

the various products, from energy consumption perspective for example where lowering 

carbon footprints, is motivated for economically as well as environmental sustainability.  

Another important motivating factor is the requirements from environmental labels. The 

company is currently in discussions about monetization but primarily for getting a sense for 

new trends. The informant stresses that the company’s priority is to lower its various impact 

potentials, but knowing the exact outcome is not always of interest. Monetizing impacts may 

not contribute to knowledge on how to decrease impacts. In regards to making environmental 

management reviews, for EMS, the informant sees a value of having impacts of various 

materials on the table – since it may alter the choice of most significant impacts. But the 

knowledge of importance here is new knowledge of substances effects as such – and not the 

specific monetary value. The informant thus recognize that it could help in  prioritizing 

among what areas to work with –again, if the persons at the tasks are qualified it should not be 

the money but the impacts and correlations as such that decides what substances to get rid of 

(Respondent, 2012).  

 

 


