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Abstract
Objectives: The Naturally Optimised Revenue Demand in Communities
(NORDIC) model was applied to improve the Swedish climate. When substantial changes in the atmosphere’s temperature occur, the profits can be
reduced, creating a strong driving force for authorities to cope with climate
change. A new and practical economic instrument was introduced to improve
climate management, based on the NORDIC model. Methods: Constructed
shadow costs were produced to be inserted into the public accounts. This
procedure induced economic incentives to decrease the climate changes. The
launched methodology considered the public awareness about climate change
issues. This case study provided an example of how to improve the climate in
the Swedish society by applying the NORDIC model. Results: The methodology could improve the climate and decrease its fluctuations by using economic instruments. The resulting shadow cost impacted the Public Sector
Borrowing Requirement. An introduced key factor expressed, by one digit
only, the success of the climate policy. Conclusions: The NORDIC model
could improve the Swedish climate and its danger to health. Governments
obtain a tool to monitor, manage and evaluate the atmosphere. End users include environmental authorities and politicians that want a climate policy
tool. The NORDIC model is recommended to apply to climate issues and
raise the public awareness about climate change. Further research focus on
algorithms for certain climates and affected citizens.
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1. Introduction
Excessive, volatile weather is a global problem with huge, economic conseDOI: 10.4236/tel.2020.104047 Aug. 5, 2020
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quences. Between 1999 and 2018, about 495,000 people died worldwide and
losses of USD3.54 trillion (in purchasing power parities) were incurred as a direct result of more than 12,000 extreme weather events (Eckstein et al., 2019).
Climate change mitigation consists of actions to limit the magnitude or rate of
global warming and its related effects. Climate change mitigation generally involves reductions in anthropogenic emissions of greenhouse gases (GHGs). Mitigation may also be achieved by increasing the capacity of carbon sinks, for
example through reforestation (Climate Change Mitigation, 2020).
This article considers the nations’ climate change-burden. The objective was
to provide a new decision-support tool for authorities, politicians and other citizens interested in climate policy. This effort was based on the Naturally Optimised Revenue Demand in Communities, NORDIC model (Stenis, 2020a,
2020b, 2020c; Stenis & Hogland, 2019). The main goal was to make the use of
the NORDIC model easier for environmental authorities and climate managers.
The hypothesis was that the climate could be improved by applying the
NORDIC model. The research question was whether the climate could be improved by using economic instruments.
The research aimed at accomplishing a change. The method was case studies
of stakeholders. An analytical approach was used. The research design highlighted a logical approach. That supported the logic which was embedded in
the mathematics of the NORDIC model and backed up by relevant data. Thus, a
quantitative research methodology dominated. The implication of the study was
an improved scientific background to make decisions. The launched tool increased the theoretical knowledge.
The case studies give an example of how the Swedish climate can be improved. Know-how was accumulated. The practical results of this study were
better opportunities for leaders to, based on logics, explain their reasons for actions. The filled research gap was innovative, economic instruments to manage
climate change. The work improved the economy, which improved the living
conditions.

2. Literature Review
Works by other academics and scholars on climate change, climate change mitigation, economic instruments, shadow costs and models were reviewed. The review showed that Ruiz-Benito et al. (2020) identified major climate change impacts. Steinberg et al. (2020) showed that the impacts of climate change can be
understood with greater certainty at the national level than at the regional level.
Ji and Ranjan (2019) developed an integrated global climate-economy assessment model of carbon mitigation. Kopra (2019) explored how China’s rise to
great power status transforms notions of responsibility in international climate
politics in particular. Mechler (Ed.) et al. (2019) provided insight on the Loss
and Damage discourse, because climate mitigation and adaptation may not be
enough to manage the effects from anthropogenic climate change. Nordhaus
DOI: 10.4236/tel.2020.104047
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(2019) addressed the climate-change externality; its sources, its potential impacts, and the policy tools that are available to stem the rising tides and damages.
Rondeau-Genesse and Braun (2019) used CanESM2-LE and CESM-LE, two
state-of-the-art large ensembles (LE), indicating that under the RCP8.5, temperatures will increase in a roughly linear manner between 2021 and 2060. Sun et al.
(2019) used six state-of-the-art energy-economy analysis models and four long
term scenarios to explore regional contributions for climate change mitigation.
Teske (Ed.) (2019) presented pathways to achieve the climate mitigation targets
set out in the Paris Climate Agreement.
Füssel et al. (2018) provided the first systematic review of national climate
change impact, vulnerability and risk (CCIV) assessments for countries that will
support the adaptation to climate change in Europe. Jordan (Ed.) (2018) provided the first systematic test of the ability of polycentric thinking to explain and
enhance societal attempts to govern climate change. Klepp and Chavez-Rodriguez
(Eds.) (2018) gave examples from countries to describe how adaptation measures are interpreted, transformed, and implemented at grassroots level. Kravtsov
and Grimm (2018) showed that none of the model simulations considered
matched the observed signal, highlighting a substantial degree of uncertainty in
the observed climate change. Ring et al. (2018) evaluated global circulation
models and regional climate models and revealed that trend results are suitable
for assigning weighting factors to climate models. Zommers & Alverson (Eds.)
(2018) assessed the need to provide tools and methods used in adaptation to
climate change. Hwang (2017) developed a recursive method that produced exact solutions to a simple economic growth model and is useful for solving more
demanding models, such as the Dynamic Integrated Model of Climate and the
Economy (DICE) model. Kolstad et al. (2014) contributed to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change by defining
economic instruments (EIs) as including incentives that alter the conditions or
behavior of target participants, lead to a reduction in aggregate emissions and
tend to be more cost-effective than regulatory interventions. Akhtar et al. (2013)
outlined the ANEMI_2 model to evaluate market and nonmarket costs and benefits of climate change. Kotchen, Boyle and Leiserowitz (2013) provided the first
willingness-to-pay (WTP) estimates and found that the WTP does not vary substantially among the policy instruments of a cap-and-trade program, a carbon
tax, or a GHG regulation. Meckling & Hepburn (2013) explored the economics
of instruments and examined the history and politics of instrument choice.
Chou, Dong & Feng (2010) conducted an interdisciplinary investigation using
an economy-climate model (C-D-C), suggesting that the C-D-C models are superior to the classic C-D model. Hahn (2009) reviewed the economics and politics of climate change when the Kyoto period to 2012 came to an end and examined the incentives of the US, EU and China and the policies governments
can put in place to reduce greenhouse gas emissions. Lagarde (2008) demonstrated how economic instruments can fight the economic issue of climate
DOI: 10.4236/tel.2020.104047
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change because climate change could lead to a sharp drop in GDP in all economies. Nordhaus (2000) presented the RICE-99 (Regional Dynamic Integrated
model of Climate and the Economy) and DICE-99 (Dynamic Integrated Model
of Climate and the Economy) to enable better design of economic and environmental policies.
This study considers these, and other, aspects of climate policy due to that
currency is used to encompass factors of importance for atmosphere management. No approaches similar to the NORDIC model exist that, by a single key
factor, simultaneously improve the climate and take the public awareness of climate change into account.

3. Research Methods
The NORDIC model (Stenis, 2020a, 2020b, 2020c; Stenis & Hogland, 2019) was
the basis for this work. The NORDIC model was adapted to climate issues with
emphasis on climate change mitigation.

3.1. The Subjects
The methodology was tested on the climate in Sweden in a realistic case study.
Sweden was chosen because this nation has a long tradition of powerful environmental authorities that provide plenty of relevant data.

3.2. The Study Procedures
3.2.1. Experimental Interventions
Personal computers were used. Thus, no direct intervention took place.
3.2.2. Sampling Procedures, Sample Size
and Ethical Considerations
Recent and reliable data were obtained from public internet sources. No agreements or payments were made. The sample size was the climate in the nation of
Sweden. No living individuals or animals were directly involved. The study required no physical safety precautions.
3.2.3. Measurement Approaches
Observations of relevant study-groups via online sources were made. Only reliable sources on the internet were consulted. Usage of impersonal, socio-economic
data granted the cultural validity.
3.2.4. The Research Design
The scientific background and reasons for performing the study is given in the
introduction. The mathematics for the NORDIC model, and a description of
how to use it for climate change mitigation purposes, is provided. A case study
gives an example of how the Swedish climate can be improved. This is followed
by the results and discussion, conclusion, benefits of the model, and recommendations for users of the model.
DOI: 10.4236/tel.2020.104047

761

Theoretical Economics Letters

J. Stenis

3.3. Theory Foundation
The NORDIC model produces a shadow cost (Shadow Price, 2020) that shows
the performance of the study object.
X
=
=
S   ∑ Z ∗W
Y 

( ( ∑V − ∑ C ) Y ) ∗ ∑ Z ∗W

(1)

where, S is the Shadow cost to be additionally inserted in the accounts of the
organization; X is the net worth of the phenomenon to be optimized. X = V −
C (V is the Value of X; C is the Cost of X); Y is the total value of the organization; Z is the value of the entities connected to X; W is the Weight factor for
the general impact of X on society, during a certain period in a certain, administrative unit.
USD, kilogram, liter or Joule can be applied as sorts. The W factor is a decimal
number, it has no sort.

3.4. Application of the NORDIC Model to Climate Change
Economic considerations are featured concerning the climate. The Nordic model produces a constructed shadow cost that points at how well the climate is improved.
Sclimate =

( (V − C ) G ) ∗ D ∗ B

0 < B < 100 percent 100

(2)
(3)

where, Sclimate is the Shadow cost for climate changes; V is the Value of an increased content of carbon in the atmosphere; C is the Cost for an increased content of carbon in the atmosphere; G is the Gross Domestic Product (GDP); D is
the costs for climate-related Disasters such as hurricanes, fires and flooding, and;
B is the citizens’ Belief in climate changes due to anthropogenic impact, without
sort, it is a decimal number. Period: annually. Sort: US dollars.
Table 1 shows how to use the shadow cost Sclimate in practice (Ekonomifakta,
2020a). Here, the shadow cost Sclimate is added to the expenses of a certain nation,
because the parameter D is a cost that has a negative impact.
In general, a reduced Public Sector Borrowing Requirement (PSBR) due to a
decreasing Sclimate cost announces a more successful atmosphere management
than previously. An increased Sclimate cost that raises PSBR calls for an improved
climate policy.
Note that the NORDIC model does not tell managers which means and
measures to implement. It just indicates the climate-status, to provide a decision-basis for how powerful tools to employ, without saying precisely which.
Table 1. The nation’s public budget.
Revenues
Expenses Sclimate
Public Sector Borrowing Requirement
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3.5. Analysis
If the PSBR decreases when the Sclimate goes down, the climate policy has become
more successful. If the PSBR increases when the Sclimatee goes up, this tells climate
authorities to act, but it does not decide by which action.

3.6. Manual for Practical Application of the
NORDIC Model to Climate Change
Use the following steps when the NORDIC model is applied to climate change
issues.
1) Estimate the parameter values in Equation (2).
2) Calculate the shadow cost Sclimate.
3) Re-estimate the parameters in Equation (2).
4) Re-calculate Sclimate to follow its development.
5) Take improving actions if Sclimate increases.
Relevant authorities that use the NORDIC model are supposed to collaborate.
In doing so, the climate and the public awareness can be improved where the
NORDIC model is applied.

3.7. Case Study: Application of the NORDIC Model
to Swedish Climate in 2018
X given by the Swedish, national costs for climate adaption was USD21 million
(SEK214 million) (Swedish Government, 2017).

G by the Swedish GDP was USD483 billion (SEK4834 billion) (Statistics Sweden, 2020).

D by the Swedish carbon tax was USD2.3 billion (SEK23 billion)
(Ekonomifakta, 2020b).

B by the Swedes’ Belief in climate changes, due to anthropogenic impact, was
92% (Climate Change Denial, 2020).
In this case study, an exchange rate of USD1 = SEK10 (April 2020) was used.
Equations (2) and (3) give:
 USD21 million 
=
Sclimate 
=
∗ 0.92 USD92 thousand
 ∗ USD2.3 billion
 USD483 billion 

(4)

Sclimate = was added to the public budget of Sweden. Table 2 shows the impact
on Sweden’s public finances. Sclimate is a cost and hence inserted in the table as an
expense.
An increased PSBR by about USD100 thousand forced the Swedish authorities
to improve their climate policy. If the following estimations of Sclimate produced a
Table 2. The public budget of Sweden considering the shadow cost S of climate change.
Revenues
Expenses Sclimate = kUSD92
PSBR + Sclimate = PSBR + kUSD92

DOI: 10.4236/tel.2020.104047

763

Theoretical Economics Letters

J. Stenis

lower shadow cost, Sweden had become better at mitigating the climate change.
The very methods to hamper the climate change, were not provided by the
NORDIC model.

3.8. Sensitivity Analysis of the Introduced Theory
Figure 1 shows the variation of the shadow cost S when the main parameter D
varies. On the abscissa, variables around D that are USD2.3 billion in Equation
(4) are shown. The ordinate displays the results by Equation (4) for values of D
around USD2.3 billion. A constant slope of the graph gives a linear relationship.
Therefore, the introduced theory gives a stable outcome for all inputs.

4. Results and Discussion
The objective of this article was to provide a new decision-support tool for authorities, politicians and other citizens interested in climate policy. The literature
review showed that this was accomplished because a decision-support tool has
been provided that these groups use. The Disaster factor D in Equation (2) was
employed with success in case studies concerning the climate change of Sweden.
The Belief-factor B promoted health due to the shadow cost Sclimate increasing
with a more concerned population. Table 1 illustrated the related increase in
PSBR, hence improving awareness about the climate change effects.
The main goal was to make the use of the NORDIC model easier for environmental authorities and climate managers. This goal was accomplished by the
successful adaptation of the NORDIC model to climate issues. This statement is
supported by the authenticity of the case study. The hypothesis of this work was
that the climate could be improved by applying the NORDIC model. This was
proven by the logical mathematics and fidelity of the case study. The case studies
produced realistic results. The research question to be answered was if the climate

Figure 1. Relationship between the shadow cost S and the disaster cost D when applying
the NORDIC model.
DOI: 10.4236/tel.2020.104047
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could be improved by employing economic instruments? The answer is yes due
to the developed equations’ usefulness and the applicability of the shadow
cost-approach to the environmental sector.
The case study resulted in a modest shadow cost of USD92 thousand. This
points at the practical utility of the methodology. Therefore, the objective to give
environmental authorities a new tool was met, particularly so since the model
considers financial aspects and inhabitants’ quality of life.
Over time, the development of a nation’s atmosphere can be studied by politicians and other concerned parties. The economy and welfare enhance and human suffering is reduced.
The NORDIC model provides managers with a general picture of the situation
but does not determine precisely which solutions to implement. Economic instruments work like that. A practical manual is included in the NORDIC model.
The manual is presented in section 3.6.
The model does not pinpoint relevant sub-groups. This is a disadvantage because all categories affected by climate change become an anonymous mass in
the launched equations. Thus, further research preferably focuses on algorithms
for certain types of climate and groups of citizens affected by the application of
the model, with emphasis on the relationship between the microclimate over
larger cities and their impact on the surroundings.
The data were analyzed by the usage of numerical values in the developed equations. Equation (2) mirrors the reality intended to be influenced. The methods
are robust and provide insights into the data. Analyses for statistical errors are
not performed in this study that uses basic and easily available data. Interventions did not take place. The objects of interest were approached in an impersonal way and not directly affected during the work.
The reliability of this study is demonstrated by the correct calculations and the
realistic case studies. The use of common economic theory illustrates the study’s
validity.

5. Conclusion
The NORDIC model could improve the climate in a nation. The presented model enhances the public awareness and improves welfare because the shadow cost
(Sclimate) and the PSBR increase when the population’s raised belief in climate
changes, due to anthropogenic impact, results in an increased shadow cost (Sclimate

) and PSBR. The result is authorities taking stronger actions when the public

awareness improves.
This work provides novel solutions to promote a stable climate and citizens’
wellbeing, thereby contributing to the literature. The environmental authorities’
performance is improved by making the decision process more efficient. These
improved management practices are the study’s main contribution to scientific
knowledge. The findings impact both the private and public environmental sectors.
The main finding was that the NORDIC model constituted a versatile theory
DOI: 10.4236/tel.2020.104047

765

Theoretical Economics Letters

J. Stenis

to improve the climate in nations, which experienced reduced economic and social burdens. This statement is proven by the results of the case study that was
based on reliable data from public sources. My approach was novel because it
used shadow costs in an innovative way. Economic incentives were created to
improve the climate.
A key indicator (Sclimate) was introduced to monitor important aspects of climate change. This was a highlight. Methods were invented to facilitate climate
managers’ policy decisions. The most interesting finding from this study was the
climate-related Disasters D-factor in Equation (2). This was a key attributing
factor of this work.

5.1. Benefits
1) Citizens’ suffering is reduced due to improved climate in Sweden.
2) Authorities obtain a practical tool to mitigate the climate change.
3) Methods based on common economic and mathematic theories.

5.2. Recommendation
I recommend applying the NORDIC model to climate change issues and employing the NORDIC model to improve the climate, decrease its negative impacts on health and raise the public awareness of climate change.
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