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ABSTRACT 

 

 

 

 

Green national accounts are a complement to the more traditional GDP measure which includes 

natural capital and the depreciation and regeneration of natural capital. The United Nations have 

developed an international standard model, the System of Environmental-Economic 

Accounting, for valuing natural resources within the green national accounts. The method is 

based on forecasts of future streams of expected incomes from the resource. This study aims to 

find out whether the valuation method used to forecast future incomes from iron ore and timber 

according to the international standard is consistent with the actual outcomes. In Sweden, 

previous studies have been made to develop green national accounts from the 1800s onward. 

By using the United Nations’ current and previous valuation methods and performing 

calculations on historical resource rents it is possible to evaluate how well the methods can 

estimate true future values. This study shows that both valuation methods systematically 

misestimate the future income streams from both resources. 
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SAMMANFATTNING 

 

 

 

 

Gröna nationalräkenskaper är ett komplement till det mer traditionella BNP-måttet som även 

tar hänsyn till bland annat naturkapitalet och dess förslitning. FN har utvecklat en internationell 

standardmodell för gröna nationalräkenskaper, System of Environmental-Economic 

Accounting (SEEA), där en rekommenderad värderingsmetod för naturkapital finns angiven. 

Värderingsmetoden är baserad på framtida, förväntade, inkomstflöden från naturresursen. Den 

här studiens syfte är att ta reda på om värderingsmetoden för att förutse framtida intäkter för 

järnmalm och skog enligt den internationella standarden stämmer överens med de faktiska 

utfallen. I Sverige har tidigare studier gjorts för att utveckla gröna nationalräkenskaper från 

1800-talet och framåt. Genom att använda FN:s nuvarande och tidigare rekommenderade 

värderingsmetoder för naturresurser och göra beräkningar på historiska vinster från 

naturresursen kan man se hur väl värderingsmetoderna fungerar i praktiken. Den här studien 

visar att bägge värderingsmetoderna systematiskt felskattar de framtida intäktsflödena från 

bägge resurser. 
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CHAPTER 1 

INTRODUCTION 

 

 

 

 

1.1 Background  

The gross domestic product, GDP, is used to measure the value of all goods and services 

produced in a country over a certain time period, usually over one year. The GDP has 

been criticized for not including environmental damage, which occurs, among other 

things, from production, and for not including depletion of natural resources. Green 

national accounts are a complement to the original GDP and aims to include these factors. 

 

The importance of environmental damages and pollution were brought up in the 

Brundtland commission “Our common future” in 1987, which was written on behalf of 

the United Nations. It is said that this report was the first to establish the concept of 

sustainable development. (UNECE, 2016)  

 

After the Brundtland commission was released, many people reacted to it and hectic 

discussions started where the need for a change was obviously desirable. In 1993, the first 

draft of the System of Environmental-Economic Accounting (referred to as SEEA) was 

released. This system provides a method for valuing natural assets, in order to include 

them in the national accounting framework and help make economic policy more 

sustainable over time, and includes accounting procedures for several natural resources 

like timber, minerals and water (UNECE, 2005). The SEEA model came to be the 

international standard, which means that many countries are currently valuing their 

natural assets with that model. 

 

1.2 Problem description 

The major issue with including natural resources in the national accounting framework is 

to value them correctly. The SEEA model aims of course to value the natural resources 

in a way that corresponds to reality as much as possible, to make correct estimations of 
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“the actual outcome” (i.e. what profits the resources will really generate in the future). 

However, the valuation method is based on a forecast of future profits from resources, 

which might not be completely correct.    

 

If the value should be wrong, it will lead to false numbers in the accounting. For example, 

when valuing non-renewable resources it is necessary to know the correct quantity of the 

resource to optimize the extraction over time. An increase in research and development 

will lead to improved technology, which makes it possible to find and extract more of the 

resources. If more resources are extracted, the first valuation is incorrect and the 

extraction was therefore not optimized.   

 

To be able to use the value of the natural resources in the best possible way it is important 

that they are valued properly. This study examines if the valuation methods currently used 

are good enough and how well they predict actual outcomes, which is something that has 

not been tested systematically before. 

 

1.3 Purpose 

The purpose of this study is to examine how well the current and previous valuation 

methods used for natural resources in the SEEA predict the actual future income streams 

from iron ore and timber in Sweden.  

 

1.4 Research question 

“Does the System of Environmental-Economic Accounting central framework method 

and the formerly used net price method for predicting future incomes from natural 

resources match the true outcome?”  

 

1.5 Delimitations 

The study’s geographical delimitation is Sweden and covers the time period from the 19th 

century until today. Sweden is chosen because of its unique historical data on natural 

resource use, which are not available for most other countries. The study applies solely 

to the valuation of timber and iron ore; no other kind of resource will be examined. The 
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choice of natural resources is based on the high relevance of those resources for Sweden, 

and also because of the quality of relevant data that exist for those resources.  

 

1.6 Methodology 

In this thesis, we will analyse the values of natural resources estimated with the SEEA 

standard model. The stock values for timber and iron ore are calculated in Lindmark 

(1998) and so are the true resource rents from each year from 1830 until 1988.  

 

Three different time series are compared for each resource. The first is the actual net 

present value (NPV) where the true/known resource rent for every year in the dataset is 

used to determine what the actual future net present values were for each previous year. 

The second data series is the future net present values as predicted by the “net present 

value method”, the method currently recommended in the SEEA. The third data series is 

the future net present values as predicted by the net price method, the method previously 

recommended in the SEEA. Net prices were calculated by Magnus Lindmark (1998). 

 

The values from the NPV method and the net price method will be compared with the 

actual outcomes to see if either of the SEEA methods work well as valuation approaches 

and if there is a difference in how well they work. The results will be analysed with 

percentage values and a statistical regression analysis.  

 

Since the investigation is made on two different kinds of resources, there will be two 

separate calculations in the thesis. There will not be a comparison of results between the 

resources because they do not have any relevant connection and that would therefore be 

irrelevant for this study. 
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1.7 Outline 

The first chapter is an introduction and gives the background to the subject in this master 

thesis, with the problem description and purpose. In chapter two the theoretical models 

are presented, with explanations of GDP, resource rents, renewable and non-renewable 

resources and the Hotelling rule. Chapter three contains more information about the 

valuation models used in the SEEA, with previous literature about the subject with focus 

on historical literature before the SEEA framework came. Chapter four describes the data 

and chapter five describes the method in this study in more detail. Chapter six shows the 

results from the study. A discussion and conclusion about the study and its results are in 

the last chapter, seven. 
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CHAPTER 2 

NATIONAL ACCOUNTING AND THE ENVIRONMENT: 

 THEORETICAL MODELS 

 

 

 

 

In this chapter, we explain the main theoretical concepts in the SEEA model. The chapter 

begins with an introduction to the gross domestic product and green accounting, followed 

by an explanation about the resource rent, which is a central part in calculating the value 

of natural assets. We also explain the concept of the Hotelling rent, and end with a 

discussion about the concepts covered in the chapter. 

 

2.1 The gross domestic product and green accounting 

The gross domestic product (GDP) measures all the goods and services produced in a 

country during a certain time period, usually s year. It can be measured as the sum of 

private consumption, investment, government consumption, and net exports. (Fregert & 

Jonung, 2010).  

 

Producing goods and services will give rise to depreciation of capital such as buildings 

and machines, but while the goods and services produced are shown in the GDP measure 

for production in the current year, the depreciation of capital is not. The problem of not 

considering these effects in the GDP measure long-term, is simply that the numbers can 

look a lot better than what the reality actually is. Because of this, there is a need for 

another measure that complements the original GDP with the cost of the capital 

depreciation following production. This measure is called net national product (NNP) and 

is simply the GDP minus the depreciation of capital. The NNP shows the long-term 

sustainable production level. (Ibid)  

 

Producing goods and services can also lead to negative external effects that affect the 

environment. For example, many factories have a lot of emissions causing pollution of 

air, water and land, which can cause a negative effect on the economy (Fregert & Jonung, 
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2010). The GDP measure has been criticized for its lack of consideration of the 

environmental effects and depreciation of natural capital (Hecht, 2007). In a wider, 

“green”, NNP measure it is also possible to measure the costs of environmental pollution 

and depreciation of natural capital. The latter is also referred to as “green accounting”. 

(Fregert & Jonung, 2010) 

 

Green accounting is, according to e.g. Lindmark (1994), important for assessing whether 

the economic activity within any country is sustainable or not in the long run. Since the 

1980:s there has, therefore, been considerable work done to develop a system that takes 

these environmental impacts into account within the national accounts (Lindmark, 1994). 

This led to the United Nations’ SEEA report, the first version of which was published in 

1993 and showed, for the first time, the relationship between the environment and the 

economy within the national accounting framework (United Nations, 2012). The United 

Nations has developed frameworks over the years for valuing GDP, NNP and green NNP. 

The valuation of natural resources in the green national accounts is based on the expected 

future income from natural capital; the future resource rents. 

  

2.2 Two kinds of resources 

When discussing different types of natural resources, it is important to separate resources 

that can naturally regenerate themselves from those that cannot do so. That is because, if 

a resource has the ability to regenerate, the stock can always recover to its original level 

as long as it is not driven to extinction. Those kinds of resources that do not have this 

ability need to be approached in another way, because sooner or later the stock will be 

depleted and will no longer be available for usage. Because of this major difference, 

natural resources are usually divided into two different main types of resources, based on 

their capacity to be regenerated or not, and these will be explained below. 

 

2.2.1 Renewable resources 

Resources that can regenerate naturally in a human-relevant amount of time are called 

renewable resources, and they can be divided in two categories; stock resources and flow 

resources. Stock resources are typical biological resources such as forests or fisheries, 

where the stock is given in physical units. As a result of the stock resource being biotic, 
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the stock will in time regenerate after harvesting. In contrary to the stock resources, flow 

resources are intangible and non-depletable. There are thus no stocks of this kind of 

resource, but rather flows that can be used. Examples of flow resources are solar, wave 

and wind energy, and the usage of these resources today will not affect the amount 

available tomorrow. (Perman et al., 2011)  

 

The biological resources have the ability to renew themselves, but since it takes time for 

the stock to recover there can be problems if too much of the stock is harvested in a short 

amount of time. Overuse can therefore cause irreversible damage, which simply means 

that recovery of the stock is no longer possible. This could cause shortage of the resource 

for a very long time and lead to no or extremely little harvesting. To avoid irreversible 

damage, it is therefore necessary to harvest the resource carefully. (Beltratti et al., 1998) 

 

Perman et al. (2011) mention the concept steady-state harvests, which they explain as a 

constant and sustainable amount being harvested each time period. The stock could attain, 

e.g., a steady-state harvest level called “maximum sustainable yield”, where the amount 

harvested is the highest annual harvest that can be maintained indefinitely, or the 

“maximum economic yield”, the most profitable annual harvest that can be maintained 

indefinitely. Perman et al. (2011) also write that is important to remember that this is a 

theoretic model; in reality the steady state is never fully stable because conditions are 

always changing. This simply means that this model could be seen as a guideline to 

sustainable harvesting and steady state should instead be seen as a future vision.  

 

Timber is one of Sweden’s more important resources, and it is also renewable. All trees 

are not available to be felled as timber products, the trees can for example be standing in 

protected areas or be in difficult areas where it is not economic to operate. In the SEEA 

framework, there are accounts for physical and monetary units separately. Both the 

economically useful available timber and the not economically useful or available timber 

is retained in the physical accounts for timber resources in the SEEA framework and fulfil 

the definition of environmental asset. However, it is only the timber that has an economic 

value and is available for wood supply that is included in the monetary accounts. (United 

Nations, 2014) 
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For timber resources the physical asset account records the volume of timber at the 

beginning/starting point of an accounting period and at the end of the same period, and 

the changes in the stock during that time period. Timber is a renewable resource and 

because of that the natural growth compared to the removals of timber is of interest. The 

increase due to natural growth is measured in terms of gross annual increment. The timber 

asset can be reduced due to removals, felling, fire or other natural or catastrophic losses. 

The volume of timber resources that can be harvested in a sustainable way will be a 

function of the growing stock account with both the expected natural growth and natural 

losses of trees. (Ibid) 

 

The measured value of the stock of timber resources at the beginning and the end of a 

time period and the changes during that time is the monetary asset accounts for timber. 

The monetary asset accounts can change due to either changes in the physical asset or 

because of changes in the timber price during the accounting time period. For valuing the 

stock of timber resources the United Nation recommends what it calls the NPV method, 

which will be explained in chapter three. (Ibid) 

 

2.2.2 Non-renewable resources  

Non-renewable resources are defined by Perman et al. (2011) as a fixed stock of resources 

that has been formed by geological processes over a very long time and that, unlike 

renewable resources, cannot be regenerated after extraction. Examples of non-renewable 

resources are and fossil fuels like oil, gas and coal, but also minerals, such as copper and 

iron ore. 

 

Iron ore is an important resource for Sweden; the industry employs many people and has 

an important economic value for the country. Mineral resources are non-renewable which 

makes it of special interest to understand the rate at which this asset is extracted and 

depleted, as well as the sustainability and availability of the asset. Central parts of the 

asset accounts are flows of extraction, depletion and discoveries. (United Nations, 2014) 

 

The physical asset account for iron ore should include both the opening and closing stock 

and changes in the stock over the time period, where the unit of the stock is tonnes. 
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Changes in physical terms in the stock could be discoveries, reappraisals or extraction. 

For minerals, the asset accounts in monetary terms depend on the availability of 

information on the physical stock of the resource. Changes in monetary terms depend on 

either changes in the prices or the assumptions underlying the net present value 

approaches that are used to value mineral resources. Because of the few transactions in 

mineral resources the net present value approaches are used for valuation and that requires 

an estimation of the resource rent. 

 

2.3 The Hotelling rent  

If renewable resources have to be harvested in a specific pace to be able to recover the 

stock, the non-renewable resources must instead have an optimal extraction plan. One 

way to look at the problem of using finite resources is with the Hotelling model. The main 

purpose of this model is to find out how an owner of an exhaustible resource can 

maximize profits while the resource is depleted (Hotelling, 1931). This model states that 

the extraction and net prices, which is the price after all costs and discounts have been 

deducted (SEEA, 2014), over time should correspond to social welfare maximization 

(Perman et al., 2011) and should therefore apply to a competitive market.  

 

The model shows that the net price should increase while the stock is getting smaller, 

which means that the extraction declines for each time period. When the extraction is 

reduced, the supply naturally also declines which makes the price increase with an 

increasing demand.  

 

Although finite resources cannot be recreated and there is a possibility to deplete them, 

Hotelling (1931) says in his article that the time it takes to deplete the resource can vary 

depending on the market interest rate. Because of the assumption that the mine owner 

always wants to maximize profits, the rate of depletion might not be constant. A mine 

owner who has all of the capital in the ground faces two options: extracting and selling 

the asset and investing the money in some other asset, or keeping the asset in the ground. 

The first option is a good strategy if some other asset gives a higher return with the same 

amount of risk. Keeping the natural asset in the ground will be the best option if this yields 

a return higher than the return on the capital that has been invested in other assets; thus, 
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it must yield a rent, if not then the asset will not have any economic value. Hotelling 

showed that at the margin, the profit from extracting and selling one unit of the resource 

and the profit from leaving that unit in the ground and letting it increase in value should 

be equal. (Lindmark, 1998) 

 

Hotelling said that because of this, the price of an extracted scarce natural resource will 

not be equal to the marginal extraction cost. The price of a scarce resource in this case 

will also include a rent, the so-called Hotelling rent. (Ibid) 

 

The Hotelling rent can be expressed like this: 

R = P – MC 

Where R is the Hotelling rent, P is the final price and MC is the marginal extraction cost 

(Lindmark, 1998). If a non-renewable resource is extracted in the most profitable manner, 

the resource rent from the last extracted unit in each future time period, discounted to the 

present day, will be equal. We will have 

 

 

 

2.4 Resource rent 

The total economic profit that comes from a resource is defined as the resource rent. This 

rent is the total revenue being generated by the resource after all costs, like extraction 

costs, and normal returns to capital have been taken into account. (Campbell & Haynes, 

1990)  

 

The rent is used to determine the value of economic assets and is used in the SEEA as 

well. SEEA mentions three possible ways to estimate the resource rent: the residual value 

method, the appropriation method and the access price method. The most commonly used 

method is the residual value method, which is explained below. 
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2.4.1 The residual value method 

This is the most commonly used method used, and the estimation is described by the 

SEEA report (2012) as 

 

“[…] deducting user costs of produced assets from gross operating surplus after 

adjustment for any specific subsidies and taxes.” (p. 152) 

 

To be able to estimate the resource rent in this case, some values need to be estimated 

first. Values like gross operating surplus, subsidies, taxes and user costs of produced 

assets are to be found in the national accounts. The user costs of produced assets consist 

of two different variables, the consumption of fixed capital of produced assets and normal 

return on produced assets, which can be collected from within the national accounts 

models for such values. (SEEA 2014) 

 

One challenge when estimating the rent using this method is the difficulty of capturing 

the extraction or harvesting activity alone, rather than in combination with e.g. 

processing, and that sometimes more than one resource is extracted at the same time so 

that it is difficult to differentiate the rents from different resources from each other. Also, 

the average cost (which is easier to measure) is more frequently used instead of the 

marginal cost, but this gives an inaccurate number of the gross operating surplus that will 

lead to a higher estimate of the resource rents than actually can be sustained, and that is 

not what is wanted in the long term. 

 

2.5 Theory discussion 

Since the SEEA framework constitutes the basis of this thesis, naturally the majority of 

the theory used will be about the SEEA central framework. More information about the 

SEEA follows in chapter three and a discussion of how the SEEA methods are used in 

this thesis follows in chapter four. The resource rent is a central part of valuation of 

resources and therefore the theory behind it is important. We choose to explain the main 

difference between renewable and non-renewable resources to get a deeper understanding 

why these two have to be seen through different perspectives. The Hotelling rent, which 

is what the net price method is based on, and the steady-state harvesting method are 
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complements to the resource sections to explain more of the background theory of how 

to harvest/exhaust in a sustainable and long term way.  
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CHAPTER 3 

INTRODUCTION TO THE SYSTEM OF ENVIRONMENTAL ECONOMIC 

ACCOUNTING 

 

 

 

 

This chapter aims to give an understanding of the concept of SEEA and what it actually 

is. It will also cover the system of national accounts, the previous research about valuation 

methods for natural resources, an explanation of the method used in the SEEA for 

valuation and the variables in it. Discussion of previous literature about valuation of 

natural resources are also included here. 

 

3.1 The System of National Accounts (SNA) 

The System of National Accounts, SNA, is an international standard established by the 

European Communities, International Monetary Fund, Organisation for Economic Co-

operation and Development, United Nations and World Bank for how to measure 

economic activity; it is a universal guide for national accounts. The SNA is a statistical 

framework that was first established as a statistical standard in 1953 and has subsequently 

been updated; the version in use now is from 2008. SNA is set up so that it easily can be 

used together with other international statistical standards. This framework is used to 

compile economic data for economic analysis, policymaking and for decision-taking, 

which is the main objective for SNA. Information about the economy can be used for 

international comparisons, macroeconomic analysis and monitoring the behaviour of the 

economy. The production of goods and services is the main focus in the SNA. (European 

Communities et al., 2009) 

 

The SEEA central framework from 2012 is based on the SNA from 2008. The SEEA 

central framework is a complement to the SNA, which is inadequate on its own for 

dealing with the environment and natural resources. The SEEA applies the SNA 

accounting concepts, rules, structures and principles. (United Nations, 2014) 
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3.2 Introduction to SEEA 

SEEA is an international standard for environmental-economic accounting. It is a 

framework for understanding and describing stocks and changes in stocks of 

environmental assets and interactions between economy and environment. The principles 

and accounting concepts from the System of National Accounts (SNA) are utilized in the 

SEEA Central Framework. The whole framework covers information and detailed 

measurement approaches for water, minerals, timber, land, fish, soil, ecosystem, 

consumption, accumulation, production, waste and pollution. It should be possible for 

countries all over the world to use the SEEA Central Framework, regardless of their 

economic structure and level of development. (United Nations, 2014) 

 

The work on environmental accounting started with a report from 1987, Our Common 

Future from the Brundtland Commission. The report focused on the links between 

environmental capacity and economic and social development and it aroused the interest 

around the world for this important topic. The United Nations published the first SEEA 

report 1993 in response to this, Handbook of National Accounting: Integrated 

Environmental and Economic Accounting. The discussions were not finished at this time 

and this first handbook was an interim version. In 2003, an updated version of the SEEA 

report from United Nations were released, Handbook of National Accounting: Integrated 

Environmental and Economic Accounting 2003, with more developed methods, different 

methodological options and many country examples showing varying country practices. 

The recommended valuation method for natural resources in these early handbooks is the 

net price method, which is explained and studied in this thesis. (Ibid) 

 

The current SEEA framework, System of Environmental-Economic Accounting: Central 

Framework, came in 2012. This SEEA Central Framework is based on over 20 years of 

development of environmental accounting (p. preface C XII) and is now an international 

statistical standard, which was one of the aims of the second revision. The second revision 

is updated in many ways and now also covers the measurement of degradation, and 

valuation of this, which was not covered in the earlier version from 2003. Furthermore, 

the Applications and Extensions section is developed and describes how SEEA data can 

be used to inform policy analysis. The recommended valuation method in this current 

SEEA framework is the net present value method, which also is explained and evaluated 
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in this thesis, and not the net price method as in the earlier ones. The SEEA Central 

Framework is relevant in many ways for decision-making, policy development and policy 

evaluation. The summaries and the detailed information in the framework are useful for 

a deeper understanding of the related policy issues because the explanations of changes 

in the environment. The data can be used for different policy scenarios at a local, regional, 

national or global level. Three main areas are covered in the SEEA Central Framework; 

these are the economic activity and transactions related to the environment, the stocks of 

environmental assets and changes in these stocks, and physical flows of materials and 

energy in the environment and economy. (Ibid) 

 

3.3 Previous literature 

It has been quite problematic to find relevant previous literature for this thesis. This is 

most probably, as mentioned earlier, a result of the lack of other valuation methods than 

the ones used in the SEEA central framework. The SEEA international standard is the 

only framework that has been used for valuation of natural resources within green 

accounting. The NPV method is the method of today in SEEA; earlier it was the net price 

method. Due to this fact, our focus has been on finding articles and reports that mention 

national accounts and natural resources to follow the discussions made about those 

subjects, and perhaps even find something that has criticized the SEEA method in some 

way. 

 

Accounts overdue: natural resource depreciation in Costa Rica – Solórzano et al. 

(1991) 

This book is about the overuse of natural resources in Costa Rica and how the SNA did 

not show any negative results despite that overuse. The authors write that at the same time 

that Costa Rica’s natural resources were being depleted and soon to be exhausted, the 

SNA showed a positive result in the accounts and thereby created an illusion of income 

development. They write about SNA as an accounting method which completely ignores 

the natural resources’ importance for a country and also makes using as much of the 

resources as possible seem like an entirely positive outcome, as only the increased income 

from this is measured. 
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It is also stated in this book that if Costa Rica would have created national balance sheets 

that included its natural resources in 1970 and then again in 1989, the outcome would 

have been that natural resources valued at more than one year’s GDP had disappeared. 

Thus, the reality did not match what was stated in the SNA accounts. 

 

This report points out the exact reason why green accounting is important for the 

environment. If SNA treats depletion of natural resources only as income generation, 

there is obviously a problem for the future since there will not be any resources left to 

use. Thus, it is important to show the cost of using natural resources to increase income. 

 

Green accounting and economic policy – Salah El Serafy (1997) 

The SNA was revised in 1993 for the first time since 1968. The revised version came with 

proposals of certain satellite accounts, which are accounts that allow focus on specific 

fields in the context of national accounts, made for the environment. This paper accuses 

the satellite accounts of being unnecessarily complex and unclear. El Serafy writes in the 

paper that SNA focuses far more on the economic parts than the environmental changes, 

and is therefore much more useful for economic policy than for environmental policy. 

 

The purpose of this paper is to explain why the author believed that the revised SNA 

version in 1993 is still not good enough to capture environmental changes. The conclusion 

is that green accounting only can ensure income, or as the writer calls it “weak”, 

sustainability, but that what is needed is ecological, or “strong”, sustainability. 

 

This study aims criticism against the SNA report from 1993, and argues for why the 

environmental changes should have a greater impact in the accounting system. Reports 

like this one might have developed SNA even more and even the SEEA, which focuses 

entirely on green accounting, to let the environmental parts be of more importance than 

before. From this we can tell that SNA and the early versions of SEEA were obviously 

not optimal for environmental accounting, and that green accounting had to be developed 

further. 
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For this thesis, it is of interest to find such criticisms of the SNA and SEEA because the 

discussions must have led towards development and even thoughts about alternative 

valuation methods. 

   

Nordiska historiska nationalräkenskaper: Miljöjusterade historiska 

nationalräkenskaper - Magnus Lindmark (1994) 

This paper describes how researchers in Sweden began to develop environmentally 

adjusted historical national accounts in the 90’s. This article provides a good background 

to this study and shows how the valuation of natural resources in Sweden first occurred 

in a national accounting context. 

 

The purpose of this paper is to discuss the methodological problems arising from the 

valuation of natural resources in environmentally adjusted historical national accounts, 

MHNR (Miljöjusterade Historiska Nationalräkenskaper). This study uses iron ore 

production in Sweden as a pilot case, both because iron ore is a non-renewable resource 

and because the availability of data of iron ore supplies from as early as the 19th century, 

which gives a relatively long time period to study. At the time this study was conducted, 

the process of finalizing the SEEA framework from United Nations was not yet finished. 

This means that in this paper the unfinished SEEA framework is used as a starting point 

to see what MHNR might look like for mining. It is clear that MHNR can be developed 

further when the final SEEA is published. 

 

The statistics used for calculating the historical values of the iron ore mines come from 

various sources, some better than others, and this article both explains them and describes 

their weaknesses. The article also explains how the different variables relate to each other 

in the calculations, which factors should be taken into account in calculations of the 

valuations of natural resources, and how the physical quantity of iron ore can be converted 

into monetary terms. 

 

The conclusion of this study is that there will always be different opinions on how to 

execute the monetary accounting, and then the MNHR should be constructed accordingly. 
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Accounting for the benefits of forest resources: concepts and experience - Jeffrey R. 

Vincent & John M. Hartwick (1998) 

Vincent and Hartwick (1998) studied alternative ways of valuing forest resources. They 

write in their paper that the GDP measure is not a fair measure of economic welfare since 

it does not include all economic activities. They also mention that the exclusion of those 

activities helps the SNA to reach their purpose, which is to produce precise information 

about any country’s production activities. 

 

One of the things that the SNA does not measure correctly, according to the authors, is 

the value of forests. They argue that forests can have other values than just being 

resources for production. They also contain a recreational value to some people who 

enjoys the forests the way they are. The authors say that their report confirms the main 

purpose of the United Nation’s SEEA report, which is that environmental non-market 

values and depletion should be included in the national accounts. In their study, they have 

calculated an adjusted GDP to visualize the real economic contribution of forest resources 

which cannot be seen in the ordinary GDP measure because of the simple ways used to 

value forests within the SNA model. 

 

The SNA balance sheets are said in the report to contain mainly three entries, and these 

are: opening value of asset, net accumulation and closing value of asset. The authors argue 

that much information about the real value of the forest resources is excluded in the SNA 

report when not taking more factors into account than the pure monetary value. They also 

say that the United Nation’s SEEA report is more detailed in its valuation of natural 

resources and is more likely to give a fair result of the valuation. The main difference 

between the method used in this report and the one in SEEA is that this one does not fully 

stay within the SNA production boundary, and that it uses valuation methods based on 

benefits while the SEEA model is a cost based valuation method. 

 

The conclusion of this report is that the methods used here should not be seen as 

competing with the SEEA/SNA model, but rather as a valuation system with a different 

purpose. 
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This report is one of the few that suggest another way of valuing natural resources (in this 

case forests) than the commonly used SEEA model. Even though this report is 19 years 

old, it is thus one of few that questions the way SEEA values natural resources.  

 

Mineral depletion, with special reference to petroleum - M. A. Adelman (1990) 

In this paper the author states that there is no such thing as a fixed stock when it comes 

to exhaustible natural resources. What the author means by this is that we can never know 

exactly how much minerals the earth contains, and if the costs of extracting exceed the 

revenues the industry will die and the minerals will stay underground and will thereby 

not be a source of income. The author says that the costs and revenues are what determine 

the amount of minerals that will be extracted, and when larger reserves are found, they 

will be extracted until the marginal costs are too high to keep extracting and then the 

depletion will stop. In other words, the mineral will not be extracted until it is totally 

depleted but rather until the costs are too high to keep extracting. 

 

This report shows another way to look at non-renewable resources and criticizes the 

assumption of fixed stocks. It also gives more information about mineral depletion and 

the optimal way of extracting based on costs and revenues. This is important to take into 

account when valuing natural resources in form of minerals. 

   

Alternative methods for estimating resource rent and depletion cost: the case of 

Argentina’s YPF  - George D Santopietro (1998) 

This paper summarizes many different methods of how to value resource rents and gives 

a good background to the valuation methods of today. 

 

One recurring problem when extracting a non-renewable resource is to extract it in a 

sustainable way. There are two ways to manage the resource sustainably, since extraction 

enriches the generations of today but reduces the possibilities to extract for future 

generations: one way is to not extract the resource at all and the other way of sustainable 

extraction is to compensate future generations for the depletion of the stock.  
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It is difficult to account for depletion of the natural resources and during the 90’s it was 

a well-debated question how to measure the cost. Production cost and resource rent gives 

the theoretical price for depleting resources, but in practice it is very difficult to find the 

value of resource rents. 

 

This paper gives a review of various methods for measuring the surplus revenue accruing 

to the owners of the resource, which is the usual method for estimating resource rents. 

The paper summarizes and describes many different methods from different studies and 

uses them to estimate resource rents and depletion cost of Argentina’s petroleum reserves 

with data used from Argentina’s state-owned oil enterprise (YPF). The results from the 

study show that the net price method and transaction method overvalue the resource rent 

of petroleum reserves in Argentina. 

 

3.3.1 Literature discussion 

The literature discussed here mostly consists of reports that discuss natural resources or 

how to account for natural resources. These reports and papers introduce what the 

problem of valuing natural resources is and also that the need for a sustainable valuation 

model is important for future generations. The literature covers renewable and non-

renewable resources, resource rents and SEEA. All of these expressions are both to be 

used and have previously been explained in this thesis and are, because of that, highly 

relevant for this study. We feel that we have gained further knowledge and understanding 

about the problems with valuation of natural resources and how people’s opinions vary 

about how to execute these.  

 

To broaden this section, it would also have been of interest to find articles that directly 

criticize the SEEA model. However, we found it difficult to find relevant articles and 

studies about the SEEA, maybe because of the overall satisfaction that seems to have 

settled in after the United Nations presented it but also because it is a relatively narrow 

area to study. Most of the criticism we could find was aimed towards the GDP measure 

per se, but not directly at the SEEA. Because of this, we have chosen to use previous 

literature written prior to when the SEEA was released. 
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Our study will aim to test the reliability of the SEEA model, and test if the method is good 

enough for valuation of natural resources in Sweden (in this case: iron ore and timber), a 

former method will also be tested to compare with the method of today. 

 

3.4 Valuation methods for natural resources 

Making valuation of natural resources is indeed important, but there are different ways to 

implement them. All valuation methods aim to estimate the correct value which can never 

be known in advance. The United Nations recommended what it calls the NPV method 

(Domingo & Lopez-Dee, 2007) as the best way, but there are other methods that 

previously have been discussed and used as possible alternatives. The net price method 

is one of them and is the second method, together with the NPV method, that this thesis 

will evaluate. 

The formula for the correct value (the actual NPV) is: 

 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑁𝑃𝑉 =  [𝑅𝑅1 +
𝑅𝑅2

(1 + 𝑟2)
+

𝑅𝑅3

(1 + 𝑟2)(1 + 𝑟3)
+ ⋯ +

𝑅𝑅𝑡

(1 + 𝑟2)(1 + 𝑟3) … (1 + 𝑟𝑡)
] 

 

Where RR is the actual total resource rent each year, r is the discount rate (CRI for each 

year) and t is the chosen time period, ideally the entire time period during which the 

resource is extracted.  

 

The correct value can never be calculated in advance, but the net price method and NPV 

method both aim to estimate what the actual NPV will be. In retrospect, the actual NPV 

can be used to compare the results from the net price estimate and estimated NPV to see 

which one of those methods that is a better match with the actual NPV. 

 

In this section, we will discuss three methods with different approaches towards valuation 

that we find interesting, two which have been brought up as alternative ways to value 

natural resources and also the most recent recommended NPV method. 
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3.4.1 The net price method 

This method is based on the Hotelling rent model, which states that in a market where 

there is perfect competition the resource rent for non-renewable resources will increase 

at the same rate as the discount rate when the resource is becoming scarce. In this method, 

there is no need to predict future income since the resource rent will rise with time at a 

rate given by the discount rate, such that the discounted resource rent per unit will be the 

same regardless of when that unit is extracted. The NPV is then given by 

𝑁𝑃𝑉 =  [𝑅𝑅1 +
𝑅𝑅2

(1 + 𝑟2)
+

𝑅𝑅3

(1 + 𝑟2)(1 + 𝑟3)
+ ⋯ +

𝑅𝑅𝑡

(1 + 𝑟2)(1 + 𝑟3) … (1 + 𝑟𝑡)
] 

=  [
𝑅𝑅1

𝑞1
𝑞1 +

𝑅𝑅2

𝑞2(1 + 𝑟2)
𝑞2 +

𝑅𝑅3

𝑞3(1 + 𝑟2)(1 + 𝑟3)
𝑞3 + ⋯ +

𝑅𝑅𝑡

𝑞𝑖(1 + 𝑟2)(1 + 𝑟3) … (1 + 𝑟𝑡)
𝑞𝑖] 

=  [
𝑅𝑅1

𝑞1
𝑞1 +

𝑅𝑅1

𝑞1
𝑞2 +

𝑅𝑅1

𝑞1
𝑞3 + ⋯ +

𝑅𝑅1

𝑞1
𝑞𝑖] 

=  
𝑅𝑅1

𝑞1

[𝑞1 + 𝑞2 + 𝑞3 + ⋯ + 𝑞𝑖] 

Where qi is the amount extracted in year i and where the sum of all qis will be the total 

economically available stock, Q. This gives us 

 

𝑁𝑃𝑉 =  
𝑅𝑅1

𝑞
1

 𝑥 𝑄 

Where RR1/q1 is the resource rent per unit in year 1 and Q is the stock quantity. 

 

Using this method, calculating the resource stock value can thus be done by taking the 

current rent per unit of the resource times the stock size. Obviously, it is then required to 

know the stock size which could be difficult when looking at resources like ore or oil, 

because of the possibility of making new discoveries. 

 

There are some problems with using this method. For example, the assumption of a 

perfectly competitive market with optimal extraction may not hold in reality since the 

market situation is constantly changing. This may thus lead to an incorrect rent estimate, 

which may in turn lead to incorrect calculations in the valuation. Another important factor 

to take into account is that the world mineral prices are not governed by perfect 
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competition, which again makes this method difficult to apply in reality. (Domingo & 

Lopez-Dee, 2007) 

 

3.4.2 El Serafy method (User cost method) 

This method has its main focus on the depreciation of an asset, and calculates this based 

on user cost theory (Seroa da Motta, 1998). The method puts rents (RR), which for 

simplicity are assumed to be constant over time, earned by an asset equal to an infinite 

annuity (x). With a constant discount rate (r) (Domingo & Lopez-Dee, 2007), the formula 

for calculating the depreciation will be given by:  

 

𝑅𝑅 − 𝑥 = 𝑅𝑅[ 
1

(1 + 𝑟)𝑛+1
 ] 

 

Where RR – x shows the depreciation. (Seroa da Motta, 1998) 

 

The main problem with using this method is that there are a lot of assumptions needed to 

make the method useful, which makes it difficult to make reliable valuations. (Domingo 

& Lopez-Dee, 2007) 

 

3.4.3 Net present value (NPV) method 

This method is the one recommended today in the SEEA (and SNA) for valuing stocks 

of natural resources. It aims to estimate an asset’s net income during its whole lifetime. 

The valuation is made by predicting all the future net income from the resource, and then 

discounting the income by using a suitable discount rate. (Domingo & Lopez-Dee, 2007) 

 

𝑁𝑃𝑉 = ∑
𝑅𝑅𝑡+𝜏

(1 + 𝑟𝑡)𝜏

𝑁𝑡

𝜏=1

 

NPV is the estimated net present value of the asset, N is the asset life, RR is the resource 

rent and r is the discount rate. 
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One challenge in using this method is to estimate an appropriate discount rate that will 

correspond to the reality. Also, estimating credible resource rents, or “income flows”, 

during the whole time period is a struggle since future events that might affect the 

economy or resources in any possible way are hard to predict. (Ibid) 

 

3.5 The theoretical SEEA method 

In this part we will explain the method used in the SEEA central framework to value 

natural resources.  

 

3.5.1 The theory behind the components in the model 

The method used to value natural resources in the SEEA (2014) is, as mentioned, the net 

present value method (NPV). The SEEA report mentions five key components that are 

explained to understand the model before using it: 

1. The measurement of returns of environmental assets 

2. The determination of the expected resource rents based on expected extraction 

profiles and prices 

3. The estimation of the asset life 

4. The selection of a rate of return on produced assets 

5. The choice of discount rate 

(SEEA 2014, p. 151) 

 

The measurement of returns on environmental assets 

The return on an environmental asset is explained in the SEEA reports as an economic 

rent. The economic rent is described as “The surplus value accruing to the extractor or 

user of an asset calculated after all costs and normal returns have been taken into 

account.” (SEEA 2014, p. 152). This surplus value is the resource rent.  
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The net present value method serves to calculate the total amount of the resource rents 

that are expected to be earned in the future, and then discount those back to the value of 

today. The resource rent is always derived relative to normal returns, and as a residual it 

can be either positive or negative in the short run although it should be positive over the 

long run. (SEEA, 2014)  

 

Resource rent can be derived from the national accounts framework by targeting the 

operating surplus coming from extractors. This surplus is assumed to cover a return for 

the investment in produced assets as well as a return to the environmental assets that have 

been used in production. (Ibid) 

 

The determination of the expected patterns of resource rents  

When valuing an asset, it is critical to look at the expected return. If an asset did not have 

any expected return at all, it would be defined as an asset with no value. Since the resource 

rent depends on the resource extracted, unit extraction costs and commodity prices (SEEA 

2014) it is, naturally, important to take a closer look at those numbers when making the 

estimation. The estimation of the future resource rent should be based on the current 

resource rent and assume that there will be no price changes except from the inflation 

rate. (Ibid) 

 

When it comes to extraction, it should be assumed that the extraction rate will continue 

to be the same in the future as it is in the current and past time period. That is because it 

has been the rate at which an adequate amount of assets has been produced, and should 

therefore continue in that way. (Ibid) 

 

Thus, the estimates of the future extraction should be based upon what has been extracted 

in the past, if it is desirable to have the same benefit from the assets as in the current time 

period during which the estimation is done.  
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The estimation of the asset life 

The SEEA defines the asset life as “[...] the expected time over which an asset can be 

used in production or the expected time over which extraction from a natural resource 

can take place”. (SEEA 2014, p. 155) 

 

When making the estimation of the life of the asset, or the resource life, the physical stock 

of the resource must be the first thing to take into account, but also the rates of extraction 

and growth. It is common to estimate the optimal extraction by determining the asset’s 

total life with a given extraction rate. In the case of renewable resources this is also done 

to ensure the sustainability of the resource for future generations. (SEEA, 2014) 

 

The rate of return on produced assets 

Extraction of natural assets requires use of produced assets. These assets have a user cost, 

which shows the reduction in their value over time when they are used. To estimate the 

user cost of produced assets an expected rate of return is needed. There are generally two 

approaches to estimate the rate of return: the endogenous approach and the exogenous 

approach. 

 

The endogenous approach sets the rate equal to the net operating surplus, which is the 

gross operating surplus less consumption of fixed capital, and then divided by the value 

of the stock of fixed assets. This method is not recommended for use by the SEEA because 

of its assumptions that there is no return to non-produced assets. (Ibid) 

 

The exogenous approach is, obviously, the one recommended by the SEEA. This method 

suggests that the external return is equal to the expected return on produced assets which 

should, preferably, relate to activity-specific returns. The SEEA mentions that a real rate 

of return should be used, which could be based on, for example, government bonds. This 

exogenous rate of return is likely to give a realistic picture of normal returns when 

deriving estimates with the use of the NPV method. (Ibid) 
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The choice of discount rate 

A discount rate represents the preference that an owner of an asset has for receiving 

income now rather than in the future. It could be seen as a time preference, where a higher 

time preference will equal high discount rates and vice versa. It is stated in the SEEA that 

the discount rate that is being used in the NPV method can be interpreted as the expected 

rate of return on non-produced assets. Since the valuation should be based on market 

prices, naturally the discount rate should be market based to equal the assumed rate of 

return on produced assets. (Ibid) 

 

There are some arguments for why a social discount rate should be used over a market-

based rate when valuing environmental assets. Social discount rates are often lower than 

the market-based rates, and will therefore place more importance on future generations’ 

income. If market-based rates are used in the NPV method, it is then said that it does not 

value future generations. The rate is assumed to be constant, because it is difficult to 

estimate, for example, a yearly rate. This is a problem when valuing over long time 

periods because the rate might fluctuate a lot over time. (Ibid)  

 

3.5.2 The formula 

The SEEA has, obviously, a standard formula for estimating the total value of natural 

assets. This is a net present value formula. As explained above, an estimated resource rent 

for each year has to be determined as well as a suitable discount rate (this rate is 

commonly the same throughout the whole period). These estimations are then calculated 

as a net present value to the first year to determine the total value of the asset over time.  

The NPV formula used in the SEEA report is (System of Environmental-Economic 

Accounting (2012), p. 158.) 

 

𝑉𝑡 = ∑
𝑅𝑅𝑡+𝜏

(1 + 𝑟𝑡)𝜏

𝑁𝑡

𝜏=1

 

 

where Vt is the value of the asset, N is the asset life, RR is the resource rent and r is the 

discount rate. The formula is not very difficult in itself, but the problems arise when using 
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resource rents that are estimated and where the estimates are wrong. The discount rate 

could also be a problem, because if the rate is inaccurate it will affect the end result.  
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CHAPTER 4 

DATA 

 

 

 

 

This chapter explains where all the data that have been used in this thesis originate. Here 

we will explain which data have been used and why we used these data. This study 

focuses on two natural resources: iron ore and timber. To make necessary calculations 

later on it is essential to have historical data on the Swedish timber stock and the Swedish 

iron ore reserves, but also on the chosen discount rate. All tables and numbers used 

throughout this thesis are to be found in the appendix A, B and C. 

 

4.1 Iron ore 

In Lindmark (1998) there are historical data to be found on Sweden’s stock changes for 

iron ore. These data have been estimated by the author using data from Statistics Sweden 

(Statistiska centralbyrån), and reach from 1893 to 1988. Lindmark has calculated the net 

prices for iron ore between year 1889-1913 based on numbers from Martin Fritz (1967) 

and also another study made by Torsten Gårdlund (1947). For the years 1914-1988 all 

calculations are based on financial statistics from LKAB. There are some years in the 

table where the stock value is set to be zero, and that is because those were years when 

LKAB showed losses in the financial accounts. Because of the negative numbers, 

Lindmark was not able to detect a positive iron ore net price for those years and chose to 

assume the net price to be zero. 

 

The data of interest for the calculations for iron ore in this study are the opening stock 

and closing stock, valued with the net price method, and the depletion and eco-margin for 

each year (see Appendix B). The eco-margin is the value of the net reduction of natural 

capital and equals the resource rent for iron ore. This study covers the years between 

1893-1988 for iron ore. In Lindmark (1998) there is one table (Table 1, p. 88) containing 

stock changes for iron ore and another table (Table 2, p. 90) showing the iron ore industry. 

The first table is the one we receive the opening and closing stock and depletion from, 
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and an excerpt from that table is shown in table 4.1 below. The other table is the source 

of the eco-margin or resource rent data. 

 

Table 4.1 An excerpt with opening and closing stock. All numbers are in million SEK, 

current prices.  

Year Opening 
stock 

New 
discoveries 

Depletion Adjustments 
of volume 

Nominal 
holding 
gains/losses 

Closing 
stock 

1893 86,1 1,6 0,3 0,0 0,0 87,4 

1894 87,4 1,4 0,3 -5,5 -9,9 73,2 

1895 73,2 2,8 0,6 0,7 69,1 145,2 

1896 145,2 2,7 0,7 7,5 -5,3 149,5 

1897 149,5 3,1 0,8 21,5 18,7 192,0 

 

Source: Lindmark (1998), p. 88-90.   

 

The opening stock is the value of the asset at the beginning of the year. The value then 

changes as new discoveries are made and some depletion of the asset takes place, and 

prices change. At the end of the year, the closing stock is determined. The closing stock 

of the current year is the opening stock of the next year, and so on.  

 

One problem with iron ore is that there is a great deal of uncertainty about how much of 

the asset that really exists. This makes it hard to make correct estimations of the actual 

reserve, and also to determine the asset life and optimal extraction. In the table from 

Lindmark (1998, p. 88-90) it is shown that new discoveries are found quite often, although 

there are also long periods with no discoveries at all. For example, between 1914 and 

1942 there are no discoveries registered at all.  

 

The eco-margin that is, as stated above, shown in another table from Lindmark (1998, p. 

90-92) shows the resource rent from the asset (see Appendix B). This resource rent is the 

total net price from the iron ore, thus the income made after all costs have been deducted. 

The resource rent is used for the net price method in Lindmark and is going to be used 

later on to calculate the true income (actual NPV) from the asset as well as to calculate 
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the estimated NPV. Values for opening stock and depletion is also necessary in the 

calculations for net present value (see Appendix B). 

 

4.2 Timber 

The other asset chosen in this study is timber. As opposed to iron ore, timber is a 

renewable resource and can therefore not be looked at in the same way. Estimates of the 

timber stock are also found in Lindmark (1998, p. 132-135). These estimates are from 

1800-1925 and, like iron ore, also cover opening stock, harvesting (called “depletion” in 

Lindmark), closing stock and eco-margin (see Appendix A). The years between 1830-

1925 are of interest in this study for timber. One difference between iron ore and timber 

is that it is the value of the harvest which provides the resource rent for timber, and not 

the eco-margin. (Forest which is not harvested will grow and the eco-margin is equal to 

the net reduction.) Lindmark has made these estimations by using information from 

Riksskogstaxeringarna (estimates from 1926-1980), and also from Lundgren (1984) who 

collected cost series for timber. Lindmark used these data to make own estimations of 

timber net prices. 

 

It is stated in Lindmark (1998) that there is a significant difference between the data 

before and after 1925 during the 19th century. Lindmark (1998) chose to treat forests as 

cultivated after 1925 and as un-cultivated prior to 1925. This problem makes it difficult 

to make the estimation during the entire time period consistent, since in un-cultivated 

forests logging is seen as depletion while in cultivated forests logging is seen as a 

reduction of work in progress (Lindmark, 1998). Therefore, depletion costs were only 

estimated prior to 1925 and in order to keep our data consistent, we choose not to make 

any calculations on any data after 1925. 

 

The future income from a renewable asset, which has the ability to recreate, must be 

calculated with the understanding that it can last forever. If a renewable resource is 

harvested sustainably, it could regenerate and be re-harvested in a reasonable period of 

time. Therefore, it is important to take into account how the asset is harvested.  
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4.3 Discount rate – The consumption rate of interest (CRI) 

To be able to discount the future resource rents back to the starting year we will also need 

an appropriate discount rate. In this study, we chose to use the consumption rate of interest 

estimated by Lindmark and Andersson (2014). This rate is what we in chapter three called 

a social discount rate. Lindmark and Andersson (2014) estimated CRI by following a 

methodology created by Pearce & Ulph (1999), where CRI could be calculated by using 

this formula:  

CRI = ρ – L + (μg) 

Where ρ is the pure time preference, L is the changing life expectancy chance, μ is the 

marginal utility of consumption and g is the expected growth rate of consumption. Table 

4.2 shows the consumption rate of interest that will be used in this study from the year 

1830 to the year 1988. 

 

Table 4.2 Consumption rate of interest, 1830-1988. 

Consumption rate of interest 

Year CRI % Year CRI % Year CRI % Year CRI % 

1830 7,25 1870 3,35 1910 4,69 1950 3,45 

1831 7,02 1871 3,29 1911 4,75 1951 3,36 

1832 6,17 1872 3,24 1912 4,76 1952 3,33 

1833 6,13 1873 3,28 1913 4,65 1953 3,31 

1834 6,50 1874 3,38 1914 4,69 1954 3,30 

1835 6,66 1875 3,47 1915 4,49 1955 3,28 

1836 6,78 1876 3,59 1916 4,19 1956 3,25 

1837 6,70 1877 3,77 1917 3,87 1957 3,21 

1838 6,26 1878 3,96 1918 3,66 1958 3,17 

1839 5,86 1879 4,21 1919 3,41 1959 3,14 

1840 5,85 1880 4,35 1920 3,24 1960 3,10 

1841 5,83 1881 4,43 1921 3,17 1961 3,08 

1842 5,64 1882 4,27 1922 3,11 1962 3,09 

1843 5,71 1883 4,22 1923 3,07 1963 3,10 

1844 6,15 1884 4,19 1924 3,04 1964 3,12 

1845 6,75 1885 4,12 1925 3,05 1965 3,13 

1846 6,10 1886 4,20 1926 3,08 1966 3,15 

1847 5,51 1887 4,17 1927 3,14 1967 3,19 

1848 5,20 1888 4,06 1928 3,20 1968 3,21 

1849 5,20 1889 3,92 1929 3,28 1969 3,25 

1850 5,08 1890 3,89 1930 3,49 1970 3,29 

1851 4,87 1891 3,90 1931 3,70 1971 3,30 
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1852 4,65 1892 3,84 1932 3,92 1972 3,36 

1853 4,43 1893 3,82 1933 4,08 1973 3,44 

1854 4,15 1894 3,81 1934 4,24 1974 3,46 

1855 4,11 1895 3,85 1935 4,41 1975 3,41 

1856 3,97 1896 3,89 1936 4,51 1976 3,39 

1857 3,86 1897 3,91 1937 4,45 1977 3,40 

1858 3,70 1898 3,93 1938 4,39 1978 3,44 

1859 3,58 1899 3,99 1939 4,40 1979 3,46 

1860 3,49 1900 4,06 1940 4,27 1980 3,49 

1861 3,42 1901 4,13 1941 4,07 1981 3,50 

1862 3,41 1902 4,18 1942 3,91 1982 3,46 

1863 3,40 1903 4,27 1943 3,78 1983 3,39 

1864 3,37 1904 4,38 1944 3,67 1984 3,30 

1865 3,39 1905 4,48 1945 3,62 1985 3,19 

1866 3,39 1906 4,52 1946 3,56 1986 3,05 

1867 3,39 1907 4,65 1947 3,53 1987 2,93 

1868 3,37 1908 4,68 1948 3,49 1988 2,85 

1869 3,40 1909 4,68 1949 3,49   

 

Source: Lindmark and Andersson (2014). 
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The data from table 4.2 are shown in a diagram in figure 4.1 below for the time period 

between 1830 and 1988. 

 

Figure 4.1 Consumption rate of interest in Sweden, from 1830 to 2010.  

Source: Lindmark and Andersson (2014, p. 29) 

 

Because of the lack of estimates of the consumption rate of interest before 1830, which 

is needed to discount the resource rent, we will have to ignore all values before that and 

start with the value from 1830. This makes our time period of interest for timber reach 

from 1830 to 1925 and for iron ore the years between 1893 and 1988; the time periods 

are, coincidentally, exactly the same length for both resources. 

 

4.4 Data discussion 

The necessary data to make a study like this are very rare. Even though we have made 

own calculations to get the numbers we need, those calculations are based on exclusive 

data from Sweden. It would therefore be hard to make this kind of study with numbers 

from most other countries, since data with this high quality would be hard to find 

elsewhere.   
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What makes these data so special is the long time series. With long time series can we 

make valuation from far back in time and compare with the actual NPV of today to see 

how well the valuation compares with reality. 

 

This data is very rare and exclusive, most likely one of the best time series that can be 

found for any country, and that makes the reliability of the results greater than they would 

be for many other countries as well. 
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CHAPTER 5 

METHODOLOGY 

 

 

 

 

In the SEEA framework (System of Environmental-Economic Accounting) from United 

Nations (2014) there are mathematical models for finding the value of natural resources 

of different kinds. In this study the focus will be on timber and iron ore and both the 

current method, the NPV method, and an earlier method, the net price method, will be 

evaluated. 

 

Historical data on Swedish natural resources are compiled in Lindmark (1998) with 

resource rent estimates and with stock values estimated using the net price method. These 

historical data will be used to calculate the actual NPV and the estimated NPV with the 

SEEA method. The calculations of actual NPV:s will determine ex post what the 

valuation in each year should have been, and these values will be compared with the 

values estimated for the same years with the United Nations SEEA framework (United 

Nations, 2014) and with the net price values. If the SEEA method and the former net price 

method are reliable the numbers for those methods should be approximately the same as 

the actual NPV. 

 

In this chapter we will make the necessary calculations to be able to perform comparisons, 

both in percent and regression analysis. The data on timber and iron ore based on 

Lindmark (1998) will first be recalculated into constant prices from current prices using 

the GDP deflator. The discount rate (see table 4.2), the consumption rate of interest, is 

retrieved from Lindmark and Andersson (2014, p. 29). The following parts will describe 

this in a more detailed way. 

 

5.1 The GDP deflator 

To begin the calculations, we first need to convert the current prices into a constant price 

level of 1910/12 with the help of the GDP deflator. The price level of 1910/12 is set as 
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baseline, or “reference year”, in this study. The reason for that is because those years were 

considered, by Schön and Krantz (2012), to be normal years in economic terms. More 

precisely, the economy was stable and the business cycle was considered to be normal. 

This means that our calculated actual NPV, estimated NPV and net price estimates are 

also given in the price level of 1910-1912.  

The GDP deflator is calculated like this: 

 

𝐺𝐷𝑃 𝑑𝑒𝑓𝑙𝑎𝑡𝑜𝑟 =  
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐺𝐷𝑃

𝐺𝐷𝑃 1910/12
 

 

Based on what is stated above, we will start to convert the current prices for iron ore and 

timber into the price level of 1910/12 to adjust the inflation levels. This is done by taking 

the current prices and divide with the GDP deflator. 

 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑝𝑟𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙 1910/12 =  
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑝𝑟𝑖𝑐𝑒

𝐺𝐷𝑃 𝑑𝑒𝑓𝑙𝑎𝑡𝑜𝑟
 

 

What is done here is simply a restructuring of the formula for the GDP deflator, where 

the 1910/12 years’ price level is solved for. It is important to convert all the prices into 

the same price levels before making any further calculations. This will be done for all 

values for the two resources. 

 

5.2 The different methods 

This thesis contains calculations using the net price method and NPV method which we 

compare to the actual NPV. In what follows we describe the calculations to get the 

different values. We have chosen to calculate the values with 60 different base years, i.e., 

the value of the resource rents reaches between a 90 year time period and a 30 year time 

period and we can see if the values from the different methods differ more or less 

depending on how many years the time series cover. 
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5.2.1 The net price method 

Lindmark calculated different stock values for both iron ore (1998, p. 88) and timber 

(1998, p. 132). Calculating the resource stock value is done by taking the current rent per 

unit of the resource times the stock size. We use the values from the closing stocks for 

the two resources in our comparisons.  

𝑁𝑃𝑉 =  
𝑅𝑅

𝑞
 𝑥 𝑄 

Where RR is the total resource rent that year, q is the quantity extracted that year, and Q 

is the stock quantity of the resource. 

 

5.2.2 The net present value method (NPV) 

The current method from the SEEA central framework is the NPV method. The following 

formula is used to apply the NPV method for timber and iron ore.  

 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑁𝑃𝑉 = ∑
𝑅𝑅𝑡

(1 + 𝑟𝑡)𝜏−1

𝑁𝑡

𝜏=1

 

 

Estimated NPV is the estimated value of the asset, N is the asset life, RR is the resource 

rent and r is the discount rate. Resource rent (RR) for timber is the depletion and resource 

rent for iron ore is the eco-margin. As explained earlier, the difference between eco-

margin and depletion is that “eco-margin” is the net reduction while “depletion” is overall 

harvest or extraction. This is an important difference between renewable and non-

renewable resources; timber will grow if it is not harvested. The discount rate (r) is the 

consumption rate of interest, CRI, for both resources. For timber, the opening stock is 

divided by the eco-margin to get the asset life (N). Eco-margin is the net reduction so for 

timber it shows how much it will decrease every year. For iron ore, the opening stock is 

divided by depletion to get the asset life (N).  

 

This formula, when estimating the NPV for a specific year, uses the same resource rent 

from that year for all years included in the analysis, under the assumption that the stock 
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will be managed in the same fashion as that year until it is completely depleted, and the 

same discount rate for all calculated years. This simplification is made because it is 

impossible to know what the future values of the rents or discount rates will be in advance. 

The estimated NPV is calculated between 1830-1925 for timber and between 1893-1988 

for iron ore.  

 

5.2.3 The actual net present value (NPV) 

The last step is to calculate the actual NPV of the future resource rents. The method used 

here is the net present value method but with the actual resource rent; the resource rent 

used in the calculation will be different every year based on what it actually was, which 

is known because the study is made ex post, and the same is true for the discount rate. 

The calculations are based on the following formula:  

 

𝑇𝑟𝑢𝑒 𝑣𝑎𝑙𝑢𝑒 =  ∑ [𝑅𝑅1 +
𝑅𝑅2

(1 + 𝑟2)
+

𝑅𝑅3

(1 + 𝑟2)(1 + 𝑟3)
+ ⋯ +

𝑅𝑅𝑡

(1 + 𝑟2)(1 + 𝑟3) … (1 + 𝑟𝑡)
] 

 

Where RR is the actual resource rent each year, r is the discount rate (CRI for each year) 

and t is the chosen time period.  

 

5.3 Percentage values 

The results from the calculations will give monetary values in million SEK in constant 

1910/1912 prices. A percentage comparison will be done by dividing the estimated values 

calculated using the NPV method and net price method, respectively, by the actual NPV. 

These percentage values will show how close the estimated NPV and net price estimates 

are to the actual NPV. Percentage values close to 100 % mean that the two values are 

close to the actual value. In other words, if the estimated NPV is close to 100 % of the 

actual NPV the SEEA central framework is good for valuation according to our 

calculations and if the net price estimate is close to 100 % of the actual NPV then the 

previously used net price method is good for valuation. The average percentage values 

for all years and for intervals of ten years will be calculated for both resources to see if 

the result is changing over different time periods. 
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5.4 Regression analysis using OLS 

To see how well the estimated NPV and the value estimated from the net price method 

predict the actual NPV for both timber and iron ore, we will apply OLS. The formula for 

the regression analysis is: 

y = ax 

The estimated values from the NPV method and net price method are the dependent 

values (y) and the actual NPV are the independent values (x) in the regression analysis. 

The closer the estimated NPV and actual NPV are to each other (i.e. the more reliable the 

SEEA valuation method is for predicting the actual outcome) the closer the coefficient 

(a) should be to 1, and the same applies to the net price estimate and actual NPV. The 

regression analysis will show how much a differs from 1 and whether the difference is 

statistically significant. Notice that the formula does not have any intercept, as ideally the 

two series should be identical.  

 

Six different regression analyses will be done for each resource, one for all of the 60 

calculated years, one for the first 40 years, one for the last 40 years, one for the first 20 

years, one for the middle 20 years and one for the last 20 years of the calculations. The 

reason for testing different time periods is to see if the result varies depending on what 

time period we are investigating. The critical t-values (t-crit) for different degrees of 

freedom with alpha = 0,05 for the t-test is shown in table 5.1 below. 

 

Table 5.1 t-crit for different degrees of freedom and alpha = 0,05. 

Degrees of freedom t-crit (α= 0,05) 

19 2,09 

39 2,04 

59 2,00 
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CHAPTER 6  

RESULTS AND ANALYSIS 

 

 

 

 

In this chapter, the results from the calculations on both iron ore and timber are presented. 

The results are presented with tables and figures and then analysed with percentage values 

and statistical regression analysis to see if the results are reliable and if the SEEA 

valuation method is useful. 

 

6.1 Results for timber 

The actual NPV for every year was calculated by discounting all resource rents back to 

that base year and then calculating their sum. The base year varies between 1830 and 

1889 for timber. The estimated NPV is calculated with the formula from SEEA and the 

net price valuation uses the closing stock from Lindmark (1998), which is calculated with 

the net price method. Both the estimated NPV and the net price estimate are the accounted 

values at the end of one year for timber, and we compare the results from both methods 

with the actual NPV to see if the SEEA method is reliable. The actual NPV, estimated 

NPV and net price estimate for each year between 1830 and 1889 are shown in table 6.1 

below. 

 

Table 6.1 The actual NPV, estimated NPV and net price estimates for timber for the years 

1830-1889; all values are given in million SEK in constant 1910/12 prices. 

  Timber 

Year Actual NPV Estimated 
NPV 

Net price 
estimate 

1830 1541,97 657,86 1091,69 

1831 1602,61 658,75 1030,39 

1832 1665,60 712,10 973,27 

1833 1721,67 812,53 1102,58 

1834 1774,19 824,79 1169,35 

1835 1832,24 794,99 1126,41 

1836 1897,62 782,32 1109,31 

1837 1969,43 798,82 1109,57 
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1838 2043,94 836,38 1080,13 

1839 2115,75 894,42 1061,01 

1840 2183,20 961,69 1129,16 

1841 2249,96 988,75 1144,20 

1842 2318,50 1005,67 1126,02 

1843 2387,55 1004,82 1127,55 

1844 2461,69 978,56 1165,66 

1845 2547,99 937,82 1208,20 

1846 2651,15 955,58 1085,04 

1847 2748,35 1043,47 1090,48 

1848 2834,75 1176,23 1178,67 

1849 2912,00 1322,18 1320,20 

1850 2984,87 1380,40 1322,26 

1851 3055,61 1409,41 1281,84 

1852 3122,30 1350,53 1157,77 

1853 3191,99 1360,00 1163,88 

1854 3256,16 1356,31 1115,59 

1855 3316,79 1358,06 1133,05 

1856 3374,01 1407,56 1199,02 

1857 3423,72 1547,88 1216,42 

1858 3468,89 1675,19 1125,96 

1859 3516,69 1618,95 1165,67 

1860 3556,56 1624,48 1221,67 
1861 3587,56 1680,75 1228,04 
1862 3616,79 1622,60 1107,87 
1863 3654,62 1609,92 1136,58 
1864 3689,44 1652,89 1151,78 
1865 3720,50 1669,52 1169,29 
1866 3750,28 1663,83 1181,26 
1867 3779,24 1642,27 1147,70 

1868 3810,25 1512,61 1021,75 
1869 3849,66 1454,89 974,51 
1870 3894,49 1524,70 1098,26 
1871 3925,67 1640,07 1317,51 
1872 3933,52 1849,22 1348,22 
1873 3934,20 1905,53 1461,97 
1874 3927,48 2168,55 1398,13 
1875 3932,39 2178,92 1370,68 
1876 3944,24 2145,83 1446,28 
1877 3949,64 2091,09 1256,53 

1878 3976,43 1901,11 1141,65 
1879 4025,50 1885,38 1295,33 
1880 3910,45 1891,68 1332,50 
1881 4109,28 1866,39 1192,05 
1882 4168,51 1832,45 1285,19 
1883 4206,78 2047,52 1361,03 
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1884 4233,58 2102,65 1310,89 
1885 4267,82 2129,27 1312,99 
1886 4132,31 2112,81 1208,43 
1887 4341,69 1974,80 1192,69 
1888 4385,49 1982,19 1349,38 
1889 4399,70 2276,41 1559,34 

 

Source: Own calculations based on Lindmark (1998). 

 

The actual NPV, estimated NPV and net price estimate are compared to each other year 

by year, to see how the data correlate. The data time series reach over 60 years, from 1830 

until 1889. The figure 6.1 below shows the data in a diagram, with the actual NPV, 

estimated NPV and net price estimate together.  

 

Figure 6.1 A diagram over the actual NPV, estimated NPV and net price estimate for 

timber each starting year from 1830 to 1889. All values are given in million SEK in 

constant 1910/12 prices. The x-axis is inverted to show more clearly the actual NPV 

compared to estimated NPV and net price estimate in both a shorter (left side) and longer 

(right side) run. 

Source: Own calculations based on Lindmark (1998, p. 132).  
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The x-axis is inverted to show the actual NPV more clearly compared to the estimated 

NPV and net price estimate in both a shorter and longer run. The left side of the diagram 

in figure 6.1 shows the shortest time periods of the discounted resource rents. The year at 

the beginning, on the left side, is 1889 and the values at this point consists of discounted 

resource rents during the time period between 1889 and 1925, only 36 years. The year at 

the end of the diagram, at the right side, is 1830 and shows a longer time period of 

discounted resource rents between 1830 and 1925, 95 years. As we can see in the diagram 

the result from the different valuation methods are all higher on the left side in figure 6.1, 

when the time period is shorter and when it is closer to today; the methods seems to go in 

the same direction. On the right side, with longer time series, we get lower values for all 

methods. 

 

6.1.1 Percentage analysis for timber 

To complete the monetary results, a percentage analysis is made for both the actual NPV 

and estimated NPV and for the actual NPV and net price estimate. A percentage value 

close to 100% means that the compared values are close to each other and that the method 

predicts the actual outcome well. How close the different valuation methods are to the 

actual NPV year by year is shown in table 6.2 below. 

 

Table 6.2 The results in percent for timber for the actual NPV and estimated NPV, and 

for the actual NPV and net price estimate, for the years 1830-1889. 

Result in %, Timber 

Year Estimated 
NPV/ 

Net price 
estimate/ 

Year Estimated 
NPV/ 

Net price 
estimate/ 

  Actual NPV Actual NPV   Actual NPV Actual NPV 

1830 42,66% 70,80% 1860 45,68% 34,35% 

1831 41,10% 64,29% 1861 46,85% 34,23% 

1832 42,75% 58,43% 1862 44,86% 30,63% 

1833 47,19% 64,04% 1863 44,05% 31,10% 

1834 46,49% 65,91% 1864 44,80% 31,22% 

1835 43,39% 61,48% 1865 44,87% 31,43% 

1836 41,23% 58,46% 1866 44,37% 31,50% 

1837 40,56% 56,34% 1867 43,45% 30,37% 

1838 40,92% 52,85% 1868 39,70% 26,82% 

1839 42,27% 50,15% 1869 37,79% 25,31% 

1840 44,05% 51,72% 1870 39,15% 28,20% 
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1841 43,95% 50,85% 1871 41,78% 33,56% 

1842 43,38% 48,57% 1872 47,01% 34,28% 

1843 42,09% 47,23% 1873 48,44% 37,16% 

1844 39,75% 47,35% 1874 55,21% 35,60% 

1845 36,81% 47,42% 1875 55,41% 34,86% 

1846 36,04% 40,93% 1876 54,40% 36,67% 

1847 37,97% 39,68% 1877 52,94% 31,81% 

1848 41,49% 41,58% 1878 47,81% 28,71% 

1849 45,40% 45,34% 1879 46,84% 32,18% 

1850 46,25% 44,30% 1880 48,37% 34,08% 

1851 46,13% 41,95% 1881 45,42% 29,01% 

1852 43,25% 37,08% 1882 43,96% 30,83% 

1853 42,61% 36,46% 1883 48,67% 32,35% 

1854 41,65% 34,26% 1884 49,67% 30,96% 

1855 40,95% 34,16% 1885 49,89% 30,76% 

1856 41,72% 35,54% 1886 51,13% 29,24% 

1857 45,21% 35,53% 1887 45,48% 27,47% 
1858 48,29% 32,46% 1888 45,20% 30,77% 

1859 46,04% 33,15% 1889 51,74% 35,44% 

 

The percentage values are for the same time period as the other calculations, 1830-1889. 

The second column shows the estimated NPV as a percentage of the actual value for the 

different years, while the third column shows these percentages for the net price estimates 

and the actual values.  

 

The estimated NPV expressed in percent of the actual NPV is similar for all of the years 

with only limited variation. For the actual value and the net price estimate, the values are 

higher for years at the beginning of the time period (at the top of the table), but lower for 

years at the end of the time period. None of the values estimated with either method match 

the monetary values in table 6.1 and figure 6.2 closely, and this indicates that the SEEA 

central framework is an ineffective valuation method.  

Table 6.3 shows the average result for different time periods in percent. The averages for 

several years explain the pattern of the valuation methods better than one single year. 
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Table 6.3 The average results in percent between the estimated NPV and actual NPV, 

and the net price estimate and actual NPV, for timber. The table shows the average for all 

years and for intervals of ten years each.  

Timber, result in % 

Year Estimated 
NPV/ 

Net price 
estimate/ 

  Actual NPV Actual NPV 

Average for all years 44,78% 39,65% 

Average 1830-1839 42,86% 60,27% 

Average 1840-1849 41,09% 46,07% 

Average 1850-1859 44,21% 36,49% 

Average 1860-1869 43,64% 30,70% 

Average 1870-1879 48,90% 33,30% 

Average 1880-1889 47,95% 31,09% 

 

 

Table 6.3 first shows the average result in percent for the whole time period for both 

estimated NPV and actual NPV and for net price estimate and actual NPV. The time 

period is then divided into six parts with ten years in each and the table shows the average 

result for each of them. 

 

The estimated NPV is, on average, 44,78 % of the actual NPV. A perfect match between 

the estimated NPV and actual NPV would give a result at 100 %. The average for the 

period from 1830 to 1839 is lower at 42,86 %, the next period between 1840 and 1849 is 

also a bit lower than the rest of the years with only 41,09 %. The highest percentage value 

is between 1870-1879 with 48,90 %, which is still quite low. 

 

The net price estimate is, on average, 39,65% of the actual NPV. The average at the period 

from 1830-1839 is the highest with 60,27 % similarity. The other periods are lower, with 

the lowest at 30,70 %.  

 

For timber, neither the SEEA central framework or the net price methods are that good 

as valuation methods, based on our data and calculations. With an average similarity 

between the estimated NPV and the actual NPV at 44,78 % and 39,65 % for the net price 

estimate they are far from perfect. 
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6.1.2 Statistical regression analysis for timber 

A statistical regression analysis is made with the estimated NPV and net price estimate, 

respectively, set as the independent variable and the actual NPV set as the dependent 

variable to see how well the estimated values match the actual outcome. Six different 

regression analyses are made: one for 60 years, two for 40 years and three for 20 years. 

A perfect match between the estimated values and the actual values would give a 

coefficient of 1. The tests will include F-tests and t-tests to see whether the results are 

consistent with this or whether there is a statistically significant difference between the 

“perfect match” hypothesis and the actual results.  

 

All critical F-values and t-values are at a 5 % significance level, and are found in 

Dougherty (2011) and Stock and Watson (2015).  

 

Table 6.4 The result of the regression analysis over 60 years for timber.  

Timber, 60 years (1830-1889) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,45761 0,35058 

Standard Error 0,00574 0,00993 

R-squared 0,99080 0,95482 

F 8 923,60 4 278,30 

Degrees of freedom 59 59 

t -94,46 -65,41 

 

To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 59) = 4,00 

The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 
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If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2 

The regression results show coefficients that are approximately 0,46 for estimated NPV 

and 0,35 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. Note that 

the estimated NPV has a stronger relationship with the actual NPV than the net price 

estimate. The R-squared value is about 99 % for estimated NPV compared to 95 % for 

net price estimate, and shows that the model explains 99 % and 95 %, respectively, of the 

variation of data around the mean value. 

  

As shown in table 6.4, the F value is approximately 8 924 for estimated NPV and 4 278 

for net price estimate. For the model to be statistical significant it requires that the given 

F-value is larger than the critical F-value, which is clearly the case here. Hence, in both 

cases it is clear that the estimated model is different from the “perfect match” hypothesis.  

 

Table 6.5 The result of the regression analysis over 40 years for timber, year 1830 to 

1869. 

Timber, 40 years (1830-1869) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,43186 0,37926 

Standard Error 0,00464 0,01523 

R-squared 0,99552 0,94085 

F 14 991,84 1 661,67 

Degrees of freedom 39 39 

t -122,44 -40,76 

 

To ensure that the model is significant, an F-test is required. The critical F-value is:  

Fcritical (1, 39) = 4,08 
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The t-test is based on the following hypothesis: 

H0: estimated NPV = 1  H0: Net price = 1 

H1: estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,04 

The regression results show coefficients that are approximately 0,43 for estimated NPV 

and 0,38 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. Note that 

the estimated NPV has a stronger relationship with the actual NPV than the net price 

estimate. The R-squared value is nearly 100 % for estimated NPV compared to 94 % for 

net price estimate, and shows that the model explains 100 % and 94 %, respectively, of 

the variation of data around the mean value.  

 

As shown in table 6.5, the F value is approximately 14 992 for estimated NPV and 1 662 

for net price estimate. For the model to be statistical significant it requires that the given 

F-value is larger than the critical F-value, which is clearly the case here. Hence, in both 

cases it is clear that the estimated model is different from the “perfect match” hypothesis.  
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Table 6.6 The result of the regression analysis over 40 years for timber, year 1850 to 

1889. 

Timber, 40 years (1850-1889) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,46474 0,32502 

Standard Error 0,00674 0,00554 

R-squared 0,99186 0,98879 

F 6 304,94 14 836,66 

Degrees of freedom 39 39 

t -79,40 -121,81 

 

To ensure that the model is significant, an F-test is required. The critical F-value is:  

Fcritical (1, 39) = 4,08 

 

The t-test is based on the following hypothesis: 

H0: estimated NPV = 1  H0: Net price = 1 

H1: estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,04 

The regression results show coefficients that are approximately 0,46 for estimated NPV 

and 0,33 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. Note that 

the estimated NPV has a stronger relationship with the actual NPV than the net price 

estimate. The R-squared value is about 99 % for estimated NPV and 99 % for net price 

estimate also, and shows that the model explains 99 %, respectively, of the variation of 

data around the mean value.  
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As shown in table 6.6, the F value is approximately 6 305 for estimated NPV and 14 837 

for net price estimate. For the model to be statistical significant it requires that the given 

F-value is larger than the critical F-value, which is clearly the case here. Hence, in both 

cases it is clear that the estimated model is different from the “perfect match” hypothesis.  

 

Table 6.7 The result of the regression analysis over 20 years for timber, year 1830 to 

1849. 

Timber, 20 years (1830-1849) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,41556 0,50150 

Standard Error 0,00687 0,01843 

R-squared 0,99483 0,97499 

F 7 232,01 731,78 

Degrees of freedom 19 19 

T -85,04 -27,05 

 

To ensure that the model is significant, an F-test is required. The critical F-value is:  

Fcritical (1, 19) = 4,38 

 

The t-test is based on the following hypothesis: 

H0: estimated NPV = 1  H0: Net price = 1 

H1: estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,09 

The regression results show coefficients that are approximately 0,42 for estimated NPV 

and 0,50 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. In this case 

the net price estimate has a stronger relationship to the actual NPV than the estimated 
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NPV. The R-squared value is about 99 % for estimated NPV and 97 % for net price 

estimate also, and shows that the model explains 99 % and 97 %, respectively, of the 

variation of data around the mean value.  

 

As shown in table 6.7, the F value is approximately 7 232 for estimated NPV and 732 for 

net price estimate. For the model to be statistical significant it requires that the given F-

value is larger than the critical F-value, which is the case here. Hence, in both cases it is 

clear that the estimated model is different from the “perfect match” hypothesis.  

 

Table 6.8 The result of the regression analysis over 20 years for timber, year 1850 to 

1869. 

Timber, 20 years (1850-1869) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,43839 0,33030 

Standard Error 0,00593 0,00946 

R-squared 0,99654 0,98465 

F 8 977,78 5 010,68 

Degrees of freedom 19 19 

t -94,75 -70,79 

 

To ensure that the model is significant, an F-test is required. The critical F-value is:  

Fcritical (1, 19) = 4,38 

 

The t-test is based on the following hypothesis: 

H0: estimated NPV = 1  H0: Net price = 1 

H1: estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,09 
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The regression results show coefficients that are approximately 0,44 for estimated NPV 

and 0,33 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 99 % for estimated NPV and 98 % for net price estimate also, and 

shows that the model explains 99 % and 98 %, respectively, of the variation of data around 

the mean value.  

 

As shown in table 6.8, the F value is approximately 8 978 for estimated NPV and 5 011 

for net price estimate. For the model to be statistical significant it requires that the given 

F-value is larger than the critical F-value, which is the case here. Hence, in both cases it 

is clear that the estimated model is different from the “perfect match” hypothesis.  

 

Table 6.9 The result of the regression analysis over 20 years for timber, year 1870 to 

1889. 

Timber, 20 years (1870-1889) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,48404 0,32115 

Standard Error 0,00946 0,00646 

R-squared 0,99279 0,99236 

F 2 974,40 11 034,22 

Degrees of freedom 19 19 

t -54,54 -105,04 

 

To ensure that the model is significant, an F-test is required. The critical F-value is:  

Fcritical (1, 19) = 4,38 

 

The t-test is based on the following hypothesis: 

H0: estimated NPV = 1  H0: Net price = 1 

H1: estimated NPV ≠ 1  H1: Net price ≠ 1 
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If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,09 

The regression results show coefficients that are approximately 0,48 for estimated NPV 

and 0,32 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 99 % for estimated NPV and 99 % for net price estimate also, and 

shows that the model explains 99 %, respectively, of the variation of data around the mean 

value.  

 

As shown in table 6.9, the F value is approximately 2 974 for estimated NPV and 11 034 

for net price estimate. For the model to be statistical significant it requires that the given 

F-value is larger than the critical F-value, which is the case here. Hence, in both cases it 

is clear that the estimated model is different from the “perfect match” hypothesis.  

 

6.2 Results for iron ore 

The resource rents for iron ore are discounted every year from 1988 and back to the base 

year, which vary between 1893 and 1952, and then summarized to get the actual NPV for 

iron ore. The estimated NPV is calculated with the SEEA formula and the closing stock 

from Lindmark (1998) is valued with the net price and it is the third value for the resource 

at the same year. We will compare the actual NPV with these two other values, estimated 

NPV and net price estimate. The results for iron ore are shown in tables and figures and 

analysed with both percentage values and regression analysis. Table 6.10 below shows 

the results of our calculations in numbers for iron ore during the time period between 

1893 and 1952.  
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Table 6.10 The result for the actual NPV, the estimated NPV and the net price estimate 

for iron ore for the years 1893-1952, all values are given in million SEK in constant 

1910/12 price level. 

Iron ore 

Year Actual NPV Estimated 
NPV 

Net price 
estimate 

1893 353,19 9,55 110,04 

1894 366,30 11,39 93,50 

1895 379,82 21,26 184,88 

1896 393,60 21,83 189,48 

1897 408,03 24,22 236,18 

1898 422,99 14,50 112,03 

1899 439,01 34,20 310,25 

1900 455,04 49,58 486,63 

1901 471,42 40,25 427,43 

1902 489,15 0,00 0,00 

1903 509,60 0,00 0,00 

1904 531,38 0,00 948,56 

1905 550,38 65,98 687,84 

1906 571,97 194,42 2173,71 

1907 588,25 162,94 1922,89 

1908 607,66 0,00 0,00 

1909 636,11 0,00 1025,26 

1910 662,62 227,48 2493,05 

1911 682,35 362,54 3518,53 

1912 696,70 379,60 3634,19 

1913 710,95 445,91 3674,50 

1914 722,29 393,05 3890,01 

1915 736,85 361,59 3360,50 

1916 752,96 466,91 4239,86 

1917 764,08 493,82 5165,53 

1918 773,78 380,52 3297,53 

1919 787,66 266,01 2436,80 

1920 805,12 256,55 2242,39 
1921 822,65 317,43 1966,47 

1922 838,36 344,51 2215,56 

1923 853,39 326,25 2131,23 
1924 869,23 398,60 2569,05 

1925 883,11 716,42 3963,53 
1926 886,71 735,84 3676,34 
1927 890,55 678,02 3015,09 
1928 896,46 0,00 0,00 
1929 925,14 0,00 761,16 
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1930 948,95 390,07 2191,69 
1931 964,18 304,44 2104,02 
1932 988,16 0,00 0,00 
1933 1026,87 0,00 0,00 
1934 1068,76 0,00 0,00 
1935 1114,05 0,00 0,00 
1936 1163,13 0,00 2780,17 
1937 1190,90 1090,63 5432,43 
1938 1185,67 1829,93 10209,05 
1939 1147,60 1501,75 8341,86 

1940 1129,02 1247,79 8070,41 
1941 1121,50 1144,55 7811,93 
1942 1118,56 660,44 4670,60 
1943 1135,44 908,55 5813,27 
1944 1142,45 345,01 3349,89 
1945 1171,28 0,00 0,00 
1946 1213,66 0,00 1603,38 
1947 1250,48 615,86 4926,66 
1948 1269,24 1270,56 5877,92 
1949 1266,11 1754,18 7851,64 
1950 1243,90 1840,29 8280,90 

1951 1219,93 2224,23 9364,74 
1952 1178,36 3753,12 15902,21 

 

Source: Own calculations based on Lindmark (1998). 
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The results are shown in a diagram, figure 6.2, for a clearer picture. The diagram below 

shows the actual NPV, estimated NPV and net price estimate for iron ore during the time 

period between 1893 and 1952. 

 

Figure 6.2 A diagram over the actual NPV, estimated NPV and net price estimate for iron 

ore each year from 1893 to 1952. The x-axis is inverted to show more clearly the actual 

NPV compared to estimated NPV and net price estimate in both a shorter (left side) and 

longer (right side) run. 

Source: Own calculations based on Lindmark (1998). 

 

In this case we have also chosen to set the x-axis inverted, for the same reason as for 

timber. The diagram for iron ore is compiled in the same way as the one for timber, the 

left side of the diagram shows the shortest time periods over which the present values of 

the resource rents were calculated. The year at the beginning of the diagram, the left side, 

is 1952 and the net present value at this point consist of discounted resource rents during 

the time period between 1952 and 1988, 36 years. The year at the end of the diagram, at 

the right side, is 1893 for iron ore and shows a longer time period of summarized 
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discounted resource rents, between 1893 and 1988, 95 years. For iron ore, the different 

valuation methods seem to be more similar on a longer time period.  As we can see in the 

diagram the different valuation methods are more similar for iron ore when the 

discounting time period is longer. With short time series the result is less comparable. 

The net price estimate fluctuates considerably compared with the actual NPV and 

estimated NPV. Figure 6.3 below show the values without the net price estimate for a 

closer look at the actual NPV and estimated NPV.  

 

 

Figure 6.3 A diagram over the actual NPV and the estimated NPV for iron ore. The x-

axis is inverted to show more clearly the actual NPV compared to estimated NPV and net 

price estimate in both a shorter (left side) and longer (right side) run. 

Source: Own calculations based on Lindmark (1998). 

 

Diagram 6.3 show that it seems that the actual NPV and estimated NPV are closer to each 

other in a longer time period. The estimated NPV fluctuates a lot at the left side of the 
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diagram when the values are calculated on a shorter time period. The closing stock has 

the value zero at some points as a result of missing data for some years in the time series. 

That may make the result misleading at those points so figure 6.5 below show the result 

without the years with zero values. 

 

 

 

Figure 6.4 A diagram over the actual NPV and the estimated NPV for iron ore without 

the years with zero values. The x-axis is inverted to show more clearly the actual NPV 

compared to estimated NPV and net price estimate in both a shorter (left side) and longer 

(right side) run. 

Source: Own calculations based on Lindmark (1998). 

 

Even when the years with zero values are removed from the diagram the estimated NPV 

fluctuates a lot compared to the actual NPV. 
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6.2.1 Percentage analysis for iron ore 

The results from the calculations for iron ore are given as monetary values in million 

SEK. To be able to compare the result even more they are calculated as percentage values 

in table 6.11 below. Both the estimated NPV and net price estimate are divided by the 

actual NPV. 

Table 6.11 The results in percent for iron ore for the estimated NPV and the actual NPV 

and for the net price estimate and the actual NPV for the years 1830-1889. 

Result in %, Iron ore 

Year Estimated 
NPV/ 

Net price 

estimate/ 

Year Estimated 
NPV/ 

Net price 
estimate/ 

  Actual NPV Actual NPV   Actual NPV Actual NPV 

1893 2,70% 31,16% 1923 38,23% 249,74% 

1894 3,11% 25,52% 1924 45,86% 295,55% 

1895 5,60% 48,68% 1925 81,13% 448,82% 

1896 5,54% 48,14% 1926 82,99% 414,60% 

1897 5,94% 57,88% 1927 76,13% 338,56% 

1898 3,43% 26,49% 1928 0,00% 0,00% 

1899 7,79% 70,67% 1929 0,00% 82,28% 

1900 10,90% 106,94% 1930 41,11% 230,96% 

1901 8,54% 90,67% 1931 31,58% 218,22% 

1902 0,00% 0,00% 1932 0,00% 0,00% 

1903 0,00% 0,00% 1933 0,00% 0,00% 

1904 0,00% 178,51% 1934 0,00% 0,00% 

1905 11,99% 124,98% 1935 0,00% 0,00% 

1906 33,99% 380,04% 1936 0,00% 239,02% 

1907 27,70% 326,88% 1937 91,58% 456,16% 

1908 0,00% 0,00% 1938 154,34% 861,03% 

1909 0,00% 161,18% 1939 130,86% 726,89% 

1910 34,33% 376,24% 1940 110,52% 714,82% 

1911 53,13% 515,65% 1941 102,05% 696,56% 

1912 54,48% 521,63% 1942 59,04% 417,56% 

1913 62,72% 516,85% 1943 80,02% 511,98% 

1914 54,42% 538,57% 1944 30,20% 293,22% 

1915 49,07% 456,06% 1945 0,00% 0,00% 

1916 62,01% 563,09% 1946 0,00% 132,11% 

1917 64,63% 676,04% 1947 49,25% 393,98% 

1918 49,18% 426,16% 1948 100,10% 463,11% 

1919 33,77% 309,37% 1949 138,55% 620,14% 

1920 31,86% 278,52% 1950 147,94% 665,72% 

1921 38,59% 239,04% 1951 182,32% 767,64% 

1922 41,09% 264,27% 1952 318,50% 1349,52% 
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The table 6.11 shows the same years as the other calculations for iron ore, 1893-1952. A 

percentage value close to 100 % means that the methods correspond to the actual NPV 

and reality in a good way. If the percentage value is much under or over 100 % the 

methods are under- or overestimating the actual outcomes. The percentage values in table 

6.11 are over all far away from 100 % most of the years and vary a lot. One single year 

does not say very much about the valuation methods, however. To see how the methods 

work over a period of years the percentage averages for iron ore are shown in table 6.12 

for both methods. The table also shows the average percentage values for periods of ten 

years. 

 

Table 6.12 The average results in percent for iron ore. 

Iron ore, result in % 

Year Estimated NPV/ 
Actual NPV 

Net price 

estimate/ 
  

 
Actual NPV 

Average for all years 47,48% 315,79% 

Average 1893-1902 5,35% 50,61% 

Average 1903-1912 21,56% 258,51% 

Average 1913-1922 48,73% 426,80% 

Average 1923-1932 39,70% 227,87% 

Average 1933-1942 64,84% 411,20% 

Average 1943-1952 104,69% 519,74% 

 

On average, the estimated NPV is 47,48 % of the actual NPV. For the years between 1893 

and 1902 it is only 5,35 %, which is extremely low for a forecasting method. Between 

1933 and 1942 it is 64,84 % and between 1943-1952 it is as high as 104,69 % which is 

good. The average net price estimate is far higher than the actual NPV; on average it is 

315,79 %, more than three times higher than the correct values. The percentage value 

between 1943 and 1952 is 519,74 %; that is also unsatisfactory for a forecasting method. 

Some years in the iron ore data contain years with zero values; the table 6.10 below is 

without those years. 
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Table 6.13 The average results in percent for iron ore, without zero-values. 

Iron ore, result in %. Without years with 0-value. 

Year Estimated NPV/ 
Actual NPV 

Net price 
estimate/ 

  
 

Actual NPV 

Average for all years 61,93% 371,52% 

Average 1893-1902 5,95% 56,24% 

Average 1903-1912 35,94% 323,14% 

Average 1913-1922 48,73% 426,80% 

Average 1923-1932 56,72% 284,84% 

Average 1933-1942 108,07% 587,44% 

Average 1943-1952 130,86% 577,49% 

 

As shown in table 6.13 the average for all years between the estimated NPV and the actual 

NPV is a little bit better, 61,93 %, but it is still not a fantastic result. All intervals of ten 

years are a bit higher. For the net price estimate and actual NPV the result is worse without 

the years with zero-values. The average result is even higher than before, with values up 

to 577,49 % at its highest. 

 

For iron ore the SEEA central framework is not that good as a valuation method based on 

our data and calculations. With an average similarity between estimated NPV and the 

actual NPV at 47,48 % it is far from perfect. The former net price method is not a good 

method either for valuation with estimated values many times higher than the reality.  

 

6.2.2 Statistical regression analysis for iron ore 

To strengthen the analysis further, a statistical regression analysis is made for iron ore, in 

the same way as for timber.  

 

The regression is made with the estimated NPV and net price estimate, respectively, set 

as the independent variable and the actual NPV set as the dependent variable to see how 

well the estimated values match the actual outcome. Six different regression analyses are 

made: one for 60 years, two for 40 years and three for 20 years. A perfect match between 

the estimated values and the actual values would give a coefficient of 1. The tests will 

include F-tests and t-tests to see whether the results are consistent with this or whether 



63 

 

there is a statistically significant difference between the “perfect match” hypothesis and 

the actual results.   

 

All critical F-values and t-values are at a 5 % significance level, and are found in 

Dougherty (2011) and Stock and Watson (2015).  

 

Table 6.14 The result of the regression analysis over 60 years for iron ore, year 1893 to 

1952. 

Iron ore, 60 years (1893-1952) 

 Actual NPV, Estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,66088 3,93776 

Standard Error 0,08868 0,39070 

R-squared 0,48491 0,63259 

F 14,62 56,54 

Degrees of freedom 59 59 

t -3,82 7,52 

 

To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 59) = 4,00 

The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2 

The regression results show coefficients that are approximately 0,66 for estimated NPV 

and 3,94 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 
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NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 48 % for estimated NPV compared to 63 % for net price estimate, 

and shows that the model explains 48 % and 63 %, respectively, of the variation of data 

around the mean value. 

  

As shown in table 6.14, the F value is approximately 15 for estimated NPV and 57 for net 

price estimate. For the model to be statistically significant it requires that the given F-

value is larger than the critical F-value, which is the case here for them both. Hence, in 

both cases it is clear that the estimated model is different from the “perfect match” 

hypothesis. 

 

Table 6.15 The result of the regression analysis over 40 years for iron ore, year 1893 to 

1932. 

Iron ore, 40 years (1893-1932) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,35677 2,76383 

Standard Error 0,04211 0,29541 

R-squared 0,64798 0,69178 

F 233,35 35,65 

Degrees of freedom 39 39 

t -15,28 5,97 

 

To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 39) = 4,08 

 

The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 
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If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,04 

The regression results show coefficients that are approximately 0,36 for estimated NPV 

and 2,76 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 65 % for estimated NPV compared to 69 % for net price estimate, 

and shows that the model explains 65 % and 69 %, respectively, of the variation of data 

around the mean value.  

 

As shown in table 6.15, the F value is approximately 233 for estimated NPV and 36 for 

net price estimate. For the model to be statistical significant it requires that the given F-

value is larger than the critical F-value, which is clearly the case here. Hence, in both 

cases it is clear that the estimated model is different from the “perfect match” hypothesis.  

 

Table 6.16 The result of the regression analysis over 40 years for iron ore, year 1913 to 

1952. 

Iron ore, 40 years (1913-1952) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,72326 4,17876 

Standard Error 0,11160 0,48612 

R-squared 0,51851 0,65455 

F 6,15 42,76 

Degrees of freedom 39 39 

t -2,48 6,54 

 

To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 39) = 4,08 
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The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,04 

The regression results show coefficients that are approximately 0,72 for estimated NPV 

and 4,17 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 52 % for estimated NPV compared to 65 % for net price estimate, 

and shows that the model explains 52 % and 65 %, respectively, of the variation of data 

around the mean value.  

 

As shown in table 6.16, the F value is approximately 6 for estimated NPV and 43 for net 

price estimate. For the model to be statistical significant it requires that the given F-value 

is larger than the critical F-value, which is clearly the case here. Hence, in both cases it is 

clear that the estimated model is different from the “perfect match” hypothesis.  

 

Table 6.17 The result of the regression analysis over 20 years for iron ore, year 1893 to 

1912. 

Iron ore, 20 years (1893-1912) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,18409 2,09564 

Standard Error 0,04596 0,43299 

R-squared 0,45784 0,55215 

F 315,19 6,40 

Degrees of freedom 19 19 

t -17,75 2,53 
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To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 19) = 4,38 

 

The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,09 

The regression results show coefficients that are approximately 0,18 for estimated NPV 

and 2.10 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 46 % for estimated NPV compared to 55 % for net price estimate, 

and shows that the model explains 46 % and 55 %, respectively, of the variation of data 

around the mean value.  

 

As shown in table 6.17, the F value is approximately 315 for estimated NPV and 6 for net 

price estimate. For the model to be statistical significant it requires that the given F-value 

is larger than the critical F-value, which is clearly the case here. Hence, in both cases it is 

clear that the estimated model is different from the “perfect match” hypothesis. 

 

 

  



68 

 

Table 6.18 The result of the regression analysis over 20 years for iron ore, year 1913 to 

1932. 

Iron ore, 20 years (1913-1932) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,42266 3,01875 

Standard Error 0,05827 0,40441 

R-squared 0,73470 0,74571 

F 98,18 24,92 

Degrees of freedom 19 19 

T -9,91 4,99 

 

To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 19) = 4,38 

 

The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,09 

The regression results show coefficients that are approximately 0,42 for estimated NPV 

and 3,02 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 

NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 73 % for estimated NPV compared to 75 % for net price estimate, 

and shows that the model explains 73 % and 75 %, respectively, of the variation of data 

around the mean value.  
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As shown in table 6.18, the F value is approximately 98 for estimated NPV and 25 for net 

price estimate. For the model to be statistical significant it requires that the given F-value 

is larger than the critical F-value, which is clearly the case here. Hence, in both cases it is 

clear that the estimated model is different from the “perfect match” hypothesis. 

 

Table 6.19 The result of the regression analysis over 20 years for iron ore, year 1933 to 

1952. 

Iron ore, 20 years (1933-1952) 

 Actual NPV, estimated 

NPV 

Actual NPV, net price 

estimate 

Coefficient 0,88015 4,78416 

Standard Error 0,18265 0,77240 

R-squared 0,54999 0,66879 

F 0,43 24,92 

Degrees of freedom 19 19 

t -0,66 4,90 

 

To ensure that the model is significant, an F-test is required. The critical F value is: 

 

Fcritical (1, 19) = 4,38 

 

The t-tests are based on the following hypotheses: 

H0: Estimated NPV = 1  H0: Net price = 1 

H1: Estimated NPV ≠ 1  H1: Net price ≠ 1 

If estimated NPV or Net price differ from 1 (H1) the estimates do not support the 

hypothesis that the SEEA estimates forecast the actual outcomes successfully. To reject 

H0, t has to exceed or be lower than the critical t value. 

tcritical  = ± 2,09 

The regression results show coefficients that are approximately 0,88 for estimated NPV 

and 4,78 for net price estimate. In both cases the coefficient shows a statistically 

significant difference from 1, which means that there is a deviation between the estimated 
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NPV and the actual NPV, and also the net price estimate and the actual NPV. The R-

squared value is about 55 % for estimated NPV compared to 67 % for net price estimate, 

and shows that the model explains 55 % and 67 %, respectively, of the variation of data 

around the mean value.  

 

As shown in table 6.19, the F value is approximately 0,4 for estimated NPV and 25 for 

net price estimate. For the model to be statistical significant it requires that the given F-

value is larger than the critical F-value. As we can see, the F value for the net price 

estimate exceeds the critical value but the F value for the estimated NPV does not. Hence, 

we cannot tell if the estimated NPV differs from the “perfect match” hypothesis like the 

net price estimate does. 
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CHAPTER 7 

DISCUSSION AND CONCLUSION 

 

 

 

 

This study is interesting because it evaluates the international standard method for valuing 

natural resources in the green national accounts, the NPV method. This study is also 

evaluating an alternative and former method, the net price method. There are some 

previous studies from the 80s and 90s about valuation methods for green accounts, from 

when these methods were new and the subject was first discussed, but after that there 

have not been so many studies evaluating the methods used. The historical data from the 

1800s onward are quite unique for Sweden which makes this study even more interesting; 

to value the resources ex post, in the fashion done here, many years of historical data are 

needed.  

 

We have obtained statistically significant results in this study that show that the estimated 

values for both timber and iron ore differ from the actual outcome. All regression analyses 

except one, the estimated NPV for iron ore between 1933 and 1952, could reject H0 in the 

t-tests, indicating bad forecasts of the actual outcome. Also the coefficients show a clear 

deviation from 1 (the value corresponding to a perfect forecast) in all regressions; they 

are in most cases not even close to 1. The coefficients differ even more from 1 (either 

higher or lower than 1) for the net price method than for the NPV, which only shows that 

the net price method is worse than the NPV method – especially for the values of iron 

ore. The regression analyses for iron ore are statistically significant but the values are not 

as good as the ones for timber; R-square and F-values are lower and the standard errors 

are higher. The results show that the estimated values for NPV and net price differ a lot 

from the actual outcome. 

 

The data we have obtained for iron ore reached over both world war one and world war 

two, which might influence the iron ore data. Big wars are of course difficult to estimate 

in advance, and can therefore be one reason why the relationship between the actual NPV 

and estimated NPV and net price estimate is weak.  
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Another perspective of the results is the fact that the resources we have been valuing are 

of two different kinds; timber is a renewable resource while iron ore is a non-renewable 

resource. New discoveries are one thing that might be hard to predict when valuing the 

future income of the resource. If there are new discoveries, naturally the earlier 

predictions will turn out to have been wrong. The problem with new discoveries will be 

a bigger issue for iron ore, which is not visible, than for timber; it is, for natural reasons, 

easier to overview and know the timber stock. Also, while the technology is improving 

with time there might be easier to both make new findings and extract more.  

 

Even though this study only includes calculations for a time period of 95 years for each 

resource and the resources can have a much longer lifetime, we saw that the results for 

shorter time periods were largely similar and so the results would probably not differ 

particularly if an even longer time period was used. The extra value of using an even 

longer time period is very small when it is discounted many years, so it will not be any 

significant difference. 

 

We have chosen to use the consumption rate of interest, CRI, in our calculations as the 

discount rate. Another rent, for example, a market-based discount rate instead of a social 

rate as we used here, could of course give different results. The result is built on historical 

data and is therefore dependent on the accuracy of those data, i.e. how well the data have 

been accounted for. If the accounting has been made poorly, then the result is of course 

affected.  

 

The purpose of this study was to find out if the valuation method for natural resources in 

the SEEA central framework and the former net price method corresponds to the reality 

and thus are good enough for usage when valuing iron ore and timber in Sweden. Overall, 

the purpose has been fulfilled but there have to be more research on this subject to really 

tell if the methods corresponds to the reality.  

 

The most important conclusion from this study is that SEEA central framework is not 

fulfilling its purpose for either timber or iron ore in a proper way. The method of today 

from the SEEA framework is better than the former net price method, which shows that 
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the change of method was good at least. We recommend more research in this field, 

especially for other kinds of natural resources that are included in the SEEA central 

framework, for example fish and soil. It would also be of interest to see results from this 

kind of research in other countries than Sweden and compare them to see if the method 

is working, or not working, on different places on earth. 
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APPENDIX A 

 

DATA ON TIMBER 

 

Standing timber, million SEK  
Current prices Constant 1910/12 prices 

Year Opening 
stock 

Closing 
stock 

Eco-
margin 

Depletion 
(RR) 

Opening 
stock 

Closing 
stock 

Eco-
margin 

Depletion 
(RR) 

1830 623,00 622,30 5,19 27,20 1092,92 1091,69 9,10 47,72 

1831 622,30 616,60 5,81 27,70 1039,92 1030,39 9,71 46,29 

1832 616,60 601,00 5,84 27,20 998,54 973,27 9,46 44,05 

1833 601,00 639,60 6,22 29,00 1036,04 1102,58 10,72 49,99 

1834 639,60 668,20 6,78 30,70 1119,30 1169,35 11,87 53,73 

1835 668,20 657,50 7,41 31,00 1144,75 1126,41 12,69 53,11 

1836 657,50 651,50 7,90 31,30 1119,53 1109,31 13,45 53,29 

1837 651,50 665,10 8,33 32,30 1086,88 1109,57 13,90 53,89 

1838 665,10 668,80 8,42 32,70 1074,15 1080,13 13,60 52,81 

1839 668,80 677,40 9,49 34,10 1047,54 1061,01 14,86 53,41 

1840 677,40 695,60 10,17 35,50 1099,62 1129,16 16,51 57,63 

1841 695,60 708,70 10,66 36,60 1123,05 1144,20 17,21 59,09 

1842 708,70 731,50 11,07 38,00 1090,92 1126,02 17,04 58,49 

1843 731,50 715,50 10,83 37,30 1152,77 1127,55 17,07 58,78 

1844 715,50 694,70 10,81 36,60 1200,56 1165,66 18,14 61,41 

1845 694,70 698,00 11,19 37,20 1202,49 1208,20 19,37 64,39 

1846 698,00 696,50 12,91 39,00 1087,38 1085,04 20,11 60,76 

1847 696,50 718,60 13,69 40,70 1056,95 1090,48 20,77 61,76 

1848 718,60 764,50 14,38 43,30 1107,90 1178,67 22,17 66,76 

1849 764,50 815,00 15,08 46,10 1238,40 1320,20 24,43 74,68 

1850 815,00 822,40 16,35 47,80 1310,36 1322,26 26,29 76,85 

1851 822,40 820,20 18,56 50,10 1285,28 1281,84 29,01 78,30 

1852 820,20 760,90 17,88 47,40 1248,00 1157,77 27,21 72,12 

1853 760,90 786,70 19,16 49,90 1125,72 1163,88 28,35 73,82 

1854 786,70 831,00 20,59 53,30 1056,12 1115,59 27,64 71,55 

1855 831,00 912,40 24,78 61,10 1031,96 1133,05 30,77 75,88 

1856 912,40 1086,10 29,93 73,50 1007,26 1199,02 33,04 81,14 

1857 1086,10 1133,00 32,05 78,00 1166,07 1216,42 34,41 83,74 

1858 1133,00 915,90 25,70 63,20 1392,85 1125,96 31,59 77,69 

1859 915,90 889,30 26,58 63,40 1200,54 1165,67 34,84 83,10 

1860 889,30 945,30 29,99 69,60 1149,30 1221,67 38,76 89,95 

1861 945,30 982,20 30,80 72,40 1181,90 1228,04 38,51 90,52 

1862 982,20 923,40 29,25 68,90 1178,41 1107,87 35,09 82,66 

1863 923,40 919,40 30,01 69,90 1141,53 1136,58 37,10 86,41 
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1864 919,40 901,70 31,05 70,60 1174,39 1151,78 39,66 90,18 

1865 901,70 888,50 31,50 70,90 1186,66 1169,29 41,45 93,31 

1866 888,50 902,00 32,21 72,60 1163,58 1181,26 42,18 95,08 

1867 902,00 888,70 32,25 72,60 1164,88 1147,70 41,65 93,76 

1868 888,70 840,00 32,36 70,90 1080,99 1021,75 39,36 86,24 

1869 840,00 787,20 30,61 67,20 1039,87 974,51 37,89 83,19 

1870 787,20 839,50 33,87 73,50 1029,84 1098,26 44,31 96,16 

1871 839,50 1021,80 42,10 91,10 1082,45 1317,51 54,28 117,46 

1872 1021,80 1145,70 48,46 104,30 1202,42 1348,22 57,03 122,74 

1873 1145,70 1384,00 55,45 124,40 1210,25 1461,97 58,57 131,41 

1874 1384,00 1363,50 50,95 120,70 1419,15 1398,13 52,24 123,77 

1875 1363,50 1322,50 46,80 116,10 1413,17 1370,68 48,50 120,33 

1876 1322,50 1368,50 51,28 124,40 1397,66 1446,28 54,19 131,47 

1877 1368,50 1178,40 45,58 110,20 1459,23 1256,53 48,60 117,51 

1878 1178,40 996,10 34,85 90,90 1350,59 1141,65 39,94 104,18 

1879 996,10 1045,30 39,31 99,60 1234,36 1295,33 48,71 123,42 

1880 1045,30 1127,50 42,20 108,80 1235,35 1332,50 49,87 128,58 

1881 1127,50 1027,50 39,74 101,40 1308,06 1192,05 46,10 117,64 

1882 1027,50 1127,40 48,69 117,40 1171,31 1285,19 55,50 133,83 

1883 1127,40 1149,30 50,85 122,20 1335,10 1361,03 60,22 144,71 

1884 1149,30 1099,20 45,61 115,10 1370,63 1310,89 54,39 137,27 

1885 1099,20 1061,40 45,62 114,30 1359,75 1312,99 56,43 141,39 

1886 1061,40 910,30 37,37 97,70 1409,02 1208,43 49,61 129,70 

1887 910,30 881,40 37,52 97,40 1231,79 1192,69 50,77 131,80 

1888 881,40 1020,00 47,91 118,90 1166,03 1349,38 63,38 157,30 

1889 1020,00 1236,90 59,33 147,50 1285,90 1559,34 74,80 185,95 
1890 1236,90 1025,00 49,30 124,40 1542,52 1278,26 61,48 155,14 
1891 1025,00 1043,30 52,56 131,30 1274,29 1297,04 65,34 163,23 

1892 1043,30 1096,40 50,42 135,70 1271,06 1335,75 61,43 165,32 
1893 1096,40 1065,00 50,97 135,90 1380,39 1340,86 64,17 171,10 

1894 1065,00 1102,30 53,39 143,50 1360,34 1407,98 68,20 183,29 
1895 1102,30 1124,90 56,40 150,90 1403,54 1432,31 71,81 192,14 
1896 1124,90 1276,40 72,32 182,60 1425,71 1617,72 91,66 231,43 
1897 1276,40 1455,30 85,13 215,30 1570,10 1790,17 104,72 264,84 
1898 1455,30 1395,10 77,03 205,40 1727,12 1655,68 91,42 243,76 
1899 1395,10 1597,50 88,34 239,70 1583,14 1812,82 100,25 272,01 
1900 1597,50 1610,30 87,18 244,40 1781,80 1796,08 97,24 272,60 
1901 1610,30 1149,50 49,99 170,40 1871,37 1335,86 58,09 198,03 
1902 1149,50 1517,90 64,05 226,90 1320,55 1743,77 73,58 260,66 
1903 1517,90 1593,10 74,71 252,40 1698,08 1782,20 83,58 282,36 

1904 1593,10 1459,10 61,65 233,10 1818,04 1665,12 70,35 266,01 
1905 1459,10 1467,10 47,85 230,70 1616,94 1625,80 53,03 255,66 
1906 1467,10 1741,50 60,95 285,10 1572,12 1866,16 65,31 305,51 
1907 1741,50 1570,90 60,36 267,30 1803,19 1626,55 62,50 276,77 
1908 1570,90 1361,80 43,66 227,90 1607,01 1393,11 44,66 233,14 
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1909 1361,80 1305,60 31,82 213,40 1420,77 1362,14 33,20 222,64 
1910 1305,60 1308,00 53,55 241,50 1312,89 1315,30 53,85 242,85 
1911 1308,00 1243,30 47,66 233,00 1321,83 1256,45 48,16 235,46 
1912 1243,30 1323,90 48,02 253,10 1223,67 1302,99 47,26 249,10 
1913 1323,90 1514,00 53,03 296,00 1297,80 1484,15 51,98 290,16 
1914 1514,00 1357,40 33,89 263,10 1485,74 1332,06 33,26 258,19 
1915 1357,40 1650,40 42,06 330,30 1175,90 1429,72 36,44 286,13 
1916 1650,40 2135,60 69,65 453,90 1197,07 1548,99 50,52 329,22 
1917 2135,60 2103,10 20,79 410,40 1227,88 1209,19 11,95 235,96 
1918 2103,10 3056,90 -15,58 565,40 844,99 1228,22 -6,26 227,17 

1919 3056,90 3360,70 -18,58 635,10 1034,22 1137,00 -6,29 214,87 
1920 3360,70 3704,50 -5,75 730,80 1077,65 1187,89 -1,84 234,34 
1921 3704,50 1424,40 -73,66 228,70 1479,23 568,77 -29,41 91,32 
1922 1424,40 1824,50 -71,03 337,90 716,10 917,24 -35,71 169,87 
1923 1824,50 1870,90 -75,90 365,90 981,97 1006,95 -40,85 196,93 
1924 1870,90 1477,00 -66,55 299,90 1017,77 803,49 -36,20 163,15 

1925 1477,00 1499,60 -88,89 300,70 799,20 811,43 -48,10 162,71 
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APPENDIX B 

 

DATA ON IRON ORE 

 

Iron ore, million SEK 

  Current prices Constant 1910/12 prices 

Year Opening 
stock 

Closing 
stock 

Depletion Eco-
margin 
(RR) 

Opening 
stock 

Closing 
stock 

Depletion Eco-
margin 
(RR) 

1893 86,10 87,40 0,30 0,29 108,40 110,04 0,38 0,37 

1894 87,40 73,20 0,30 0,34 111,64 93,50 0,38 0,43 

1895 73,20 145,20 0,60 0,65 93,20 184,88 0,76 0,83 

1896 145,20 149,50 0,70 0,67 184,03 189,48 0,89 0,85 

1897 149,50 192,00 0,80 0,77 183,90 236,18 0,98 0,95 

1898 192,00 94,40 0,50 0,48 227,86 112,03 0,59 0,57 

1899 94,40 273,40 1,30 1,28 107,12 310,25 1,48 1,45 

1900 273,40 436,30 1,80 1,81 304,94 486,63 2,01 2,02 

1901 436,30 367,80 1,40 1,43 507,04 427,43 1,63 1,66 

1902 367,80 0,00 0,00 0,00 422,53 0,00 0,00 0,00 

1903 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

1904 0,00 831,20 3,60 3,58 0,00 948,56 4,11 4,09 

1905 831,20 620,70 2,70 2,67 921,11 687,84 2,99 2,96 

1906 620,70 2028,50 8,60 8,56 665,13 2173,71 9,22 9,17 

1907 2028,50 1857,10 7,30 7,31 2100,36 1922,89 7,56 7,57 

1908 1857,10 0,00 0,00 0,00 1899,79 0,00 0,00 0,00 

1909 0,00 982,70 3,00 2,98 0,00 1025,26 3,13 3,11 

1910 982,70 2479,20 10,80 10,79 988,19 2493,05 10,86 10,85 

1911 2479,20 3481,70 17,10 17,06 2505,42 3518,53 17,28 17,24 

1912 3481,70 3692,50 18,40 18,38 3426,72 3634,19 18,11 18,09 

1913 3692,50 3748,40 21,10 21,14 3619,70 3674,50 20,68 20,72 

1914 3748,40 3964,00 18,80 18,77 3678,43 3890,01 18,45 18,42 

1915 3964,00 3879,20 18,70 18,73 3433,97 3360,50 16,20 16,23 

1916 3879,20 5845,50 27,10 27,08 2813,66 4239,86 19,66 19,64 

1917 5845,50 8984,20 33,30 33,31 3360,91 5165,53 19,15 19,15 

1918 8984,20 8207,20 34,70 34,66 3609,71 3297,53 13,94 13,93 

1919 8207,20 7202,60 26,80 26,78 2776,68 2436,80 9,07 9,06 

1920 7202,60 6993,00 26,00 25,96 2309,60 2242,39 8,34 8,32 

1921 6993,00 4924,70 25,20 25,23 2792,35 1966,47 10,06 10,07 

1922 4924,70 4407,00 21,30 21,35 2475,82 2215,56 10,71 10,73 

1923 4407,00 3959,80 18,60 18,60 2371,92 2131,23 10,01 10,01 

1924 3959,80 4722,50 22,40 22,39 2154,14 2569,05 12,19 12,18 

1925 4722,50 7325,00 41,80 41,77 2555,33 3963,53 22,62 22,60 
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1926 7325,00 6557,80 40,50 40,54 4106,44 3676,34 22,70 22,73 

1927 6557,80 5304,70 37,70 37,69 3727,33 3015,09 21,43 21,42 

1928 5304,70 0,00 0,00 0,00 3002,02 0,00 0,00 0,00 

1929 0,00 1327,60 11,10 11,08 0,00 761,16 6,36 6,35 

1930 1327,60 3689,70 29,20 29,16 788,60 2191,69 17,34 17,32 

1931 3689,70 3392,30 18,20 18,17 2288,47 2104,02 11,29 11,27 

1932 3392,30 0,00 0,00 0,00 2163,81 0,00 0,00 0,00 

1933 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

1934 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

1935 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

1936 0,00 4488,70 38,10 38,12 0,00 2780,17 23,60 23,61 

1937 4488,70 9261,90 95,00 94,96 2632,78 5432,43 55,72 55,70 

1938 9261,90 17492,80 147,90 147,85 5405,38 10209,05 86,32 86,29 

1939 17492,80 14496,80 115,00 114,99 10065,84 8341,86 66,17 66,17 

1940 14496,80 15863,50 105,00 104,96 7375,11 8070,41 53,42 53,40 

1941 15863,50 17272,60 103,30 103,26 7174,63 7811,93 46,72 46,70 

1942 17272,60 11077,80 61,20 61,18 7282,45 4670,60 25,80 25,79 

1943 11077,80 14177,10 84,50 84,50 4542,42 5813,27 34,65 34,65 

1944 14177,10 8168,60 30,90 30,90 5813,94 3349,89 12,67 12,67 

1945 8168,60 0,00 0,00 0,00 3317,77 0,00 0,00 0,00 

1946 0,00 4026,70 15,50 15,50 0,00 1603,38 6,17 6,17 
1947 4026,70 12802,10 63,60 63,61 1549,60 4926,66 24,48 24,48 

1948 12802,10 16285,80 127,10 127,10 4620,58 5877,92 45,87 45,87 

1949 16285,80 21933,70 179,30 179,34 5829,86 7851,64 64,18 64,20 

1950 21933,70 23724,80 185,10 185,11 7655,73 8280,90 64,61 64,61 

1951 23724,80 33219,70 283,40 283,35 6688,10 9364,74 79,89 79,88 

1952 33219,70 60410,20 551,70 551,69 8744,66 15902,21 145,23 145,23 
1953 60410,20 62266,00 545,80 545,83 15906,23 16394,87 143,71 143,72 
1954 62266,00 46144,40 369,00 369,03 16341,61 12110,53 96,84 96,85 
1955 46144,40 45539,40 407,80 407,84 11602,88 11450,75 102,54 102,55 

1956 45539,40 46717,80 435,60 435,55 10887,16 11168,89 104,14 104,13 
1957 46717,80 46780,40 442,60 442,63 10694,33 10708,66 101,32 101,32 
1958 46780,40 45471,20 406,60 406,63 10382,07 10091,52 90,24 90,24 
1959 45471,20 38962,80 339,10 339,08 9978,13 8549,93 74,41 74,41 
1960 38962,80 35748,30 378,40 378,38 8140,66 7469,04 79,06 79,06 
1961 35748,30 33086,50 383,10 383,14 7255,91 6715,64 77,76 77,77 
1962 33086,50 29281,80 333,60 333,63 6446,23 5704,96 65,00 65,00 
1963 29281,80 22226,40 268,40 268,43 5551,48 4213,86 50,89 50,89 
1964 22226,40 20944,90 316,10 316,10 4034,45 3801,84 57,38 57,38 
1965 20944,90 16667,00 292,10 292,08 3584,27 2852,20 49,99 49,98 

1966 16667,00 11770,40 197,90 197,95 2676,08 1889,88 31,78 31,78 
1967 11770,40 7951,40 147,40 147,36 1799,85 1215,87 22,54 22,53 
1968 7951,40 5593,30 150,30 150,31 1186,31 834,49 22,42 22,43 
1969 5593,30 5045,80 140,10 140,09 806,81 727,84 20,21 20,21 
1970 5045,80 10611,50 272,50 272,53 692,03 1455,37 37,37 37,38 
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1971 10611,50 7453,70 195,50 195,55 1357,34 953,42 25,01 25,01 

1972 7453,70 8507,00 205,20 205,22 891,30 1017,25 24,54 24,54 
1973 8507,00 932,00 25,00 25,00 950,35 104,12 2,79 2,79 
1974 932,00 4250,60 125,10 125,09 95,12 433,81 12,77 12,77 
1975 4250,60 0,00 0,00 0,00 379,24 0,00 0,00 0,00 
1976 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1977 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1978 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1979 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1980 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

1981 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1982 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1983 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
1984 0,00 626,10 28,70 28,73 0,00 24,32 1,11 1,12 
1985 626,10 8483,40 472,10 472,08 22,80 308,97 17,19 17,19 
1986 8483,40 1898,30 111,90 111,88 289,73 64,83 3,82 3,82 
1987 1898,30 0,00 0,00 0,00 61,84 0,00 0,00 0,00 

1988 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 
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APPENDIX C 

 

DATA ON GDP 

 

GDP, mill SEK 

Year 1910/12  Current GDP- Year 1910/12  Current GDP- 

  prices prices deflator   prices prices deflator 

1830 614 350 0,570 1910 3241 3223 0,994 

1831 630 377 0,598 1911 3344 3309 0,990 

1832 617 381 0,618 1912 3490 3546 1,016 

1833 643 373 0,580 1913 3729 3804 1,020 

1834 658 376 0,571 1914 3838 3911 1,019 

1835 663 387 0,584 1915 3965 4577 1,154 

1836 693 407 0,587 1916 4188 5774 1,379 

1837 694 416 0,599 1917 4004 6964 1,739 

1838 688 426 0,619 1918 3692 9189 2,489 

1839 697 445 0,638 1919 3775 11158 2,956 

1840 711 438 0,616 1920 4066 12680 3,119 

1841 712 441 0,619 1921 3916 9807 2,504 

1842 685 445 0,650 1922 4226 8406 1,989 

1843 706 448 0,635 1923 4380 8138 1,858 

1844 745 444 0,596 1924 4698 8636 1,838 

1845 772 446 0,578 1925 4819 8906 1,848 

1846 754 484 0,642 1926 5069 9042 1,784 

1847 780 514 0,659 1927 5249 9235 1,759 

1848 794 515 0,649 1928 5413 9565 1,767 

1849 831 513 0,617 1929 5750 10029 1,744 

1850 865 538 0,622 1930 6022 10138 1,683 

1851 858 549 0,640 1931 5855 9440 1,612 

1852 846 556 0,657 1932 5617 8806 1,568 

1853 864 584 0,676 1933 5715 8854 1,549 

1854 882 657 0,745 1934 6118 9606 1,570 

1855 950 765 0,805 1935 6426 10190 1,586 

1856 945 856 0,906 1936 6657 10748 1,615 

1857 977 910 0,931 1937 6839 11660 1,705 

1858 997 811 0,813 1938 7095 12157 1,713 

1859 1046 798 0,763 1939 7606 13218 1,738 

1860 1083 838 0,774 1940 7188 14129 1,966 

1861 1059 847 0,800 1941 6984 15442 2,211 
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1862 1039 866 0,833 1942 7060 16745 2,372 

1863 1099 889 0,809 1943 7371 17976 2,439 

1864 1133 887 0,783 1944 7695 18764 2,438 

1865 1166 886 0,760 1945 7897 19443 2,462 

1866 1159 885 0,764 1946 8747 21967 2,511 

1867 1192 923 0,774 1947 9575 24881 2,599 

1868 1085 892 0,822 1948 9820 27208 2,771 

1869 1155 933 0,808 1949 10180 28438 2,794 

1870 1303 996 0,764 1950 10867 31134 2,865 

1871 1350 1047 0,776 1951 10895 38648 3,547 

1872 1398 1188 0,850 1952 11191 42513 3,799 

1873 1425 1349 0,947 1953 11311 42958 3,798 

1874 1494 1457 0,975 1954 11896 45327 3,810 

1875 1451 1400 0,965 1955 12250 48718 3,977 

1876 1562 1478 0,946 1956 12748 53323 4,183 

1877 1544 1448 0,938 1957 13103 57240 4,368 

1878 1506 1314 0,873 1958 13256 59730 4,506 

1879 1606 1296 0,807 1959 13847 63102 4,557 

1880 1573 1331 0,846 1960 14359 68725 4,786 

1881 1630 1405 0,862 1961 15284 75301 4,927 

1882 1572 1379 0,877 1962 15924 81733 5,133 

1883 1697 1433 0,844 1963 16599 87553 5,275 

1884 1672 1402 0,839 1964 17863 98410 5,509 

1885 1717 1388 0,808 1965 18710 109333 5,844 

1886 1747 1316 0,753 1966 18954 118048 6,228 

1887 1705 1260 0,739 1967 19570 127981 6,540 

1888 1737 1313 0,756 1968 20337 136312 6,703 

1889 1770 1404 0,793 1969 21215 147075 6,933 

1890 1817 1457 0,802 1970 22274 162406 7,291 

1891 1922 1546 0,804 1971 22623 176863 7,818 

1892 1903 1562 0,821 1972 22714 189952 8,363 

1893 1954 1552 0,794 1973 23615 211389 8,951 

1894 1976 1547 0,783 1974 25448 249345 9,798 

1895 2092 1643 0,785 1975 25957 290934 11,208 

1896 2166 1709 0,789 1976 26068 327006 12,544 

1897 2272 1847 0,813 1977 25290 351009 13,879 

1898 2370 1997 0,843 1978 25526 388930 15,237 

1899 2450 2159 0,881 1979 26622 437404 16,430 

1900 2475 2219 0,897 1980 26856 492948 18,355 

1901 2559 2202 0,860 1981 26734 537222 20,095 

1902 2540 2211 0,870 1982 27265 592332 21,725 
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1903 2686 2401 0,894 1983 27572 660492 23,955 

1904 2748 2408 0,876 1984 28702 738914 25,744 

1905 2725 2459 0,902 1985 29062 797949 27,457 

1906 2964 2766 0,933 1986 30118 881861 29,280 

1907 3186 3077 0,966 1987 30988 951251 30,697 

1908 3115 3045 0,978 1988 31859 1040112 32,647 

1909 3156 3025 0,958         

 


