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Abstract 

Carbon taxes have gained popularity during the last decade, but still very few developing countries have 

adopted the policy. A carbon tax could prove fruitful in improving Peru’s Nationally Determined 

Contributions, declared during the COP21 in Paris. It could also help them in pursuing other objectives 

such as a membership in the OECD and several domestic goals set by the government. The study applies a 

Multi-Actor Multi Criteria Analysis (MAMCA) to gain understanding of which carbon tax attributes are 

considered desirable by stakeholders in Peru. In doing so, their priorities were established which can be used 

to determine the optimal carbon tax design for Peru. The MAMCA is a method that uses the opinions of 

stakeholders to evaluate different policy alternatives. To collect information regarding the opinions of 

stakeholders interviews were made along with an online survey. 

The study found that the overall preference of the stakeholders resulted in a high and extensive carbon tax 

or no carbon tax at all. However, when examining the results more closely, the Basic and Medium were 

better suited for the Peruvian context. The study also found that a carbon tax implementation would not be 

feasible without revenue recycling. The acceptance of the population depends very much on the design of 

the carbon tax and how the revenues would be reinvested.  
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1 Introduction and purpose of the study 

Since the COP21 meeting in Paris, all member countries of the United Nations Framework Convention on 
Climate Change, UNFCCC, have committed to drafting the Intended National Determined Contributions, 
iNDC, as a way of contributing to the mitigation of climate change. Peru is one of the members of the 
United Nations Framework Convention on Climate Change, UNFCCC, that have drafted an iNDC. 
According to their iNDC the target set by Peru is both fair and ambitious. The country has one of the most 
diverse ecological systems in the world since it houses 84 out of 117 of the world's climate zones and giving 
it the title of mega diverse (MINAM, 2014c). Because of this, Peru is especially vulnerable to climate change 
and is considered to be among the 10 most vulnerable countries. The possible consequences of a changing 
climate in Peru range from water shortage to economic losses related to fishing and agriculture as well as 
extreme weather conditions such as heavy rainfall and extreme heat (Plan CC, 2014). 

These adverse effects on climate change are the consequence of years of global emissions specially from 
developed countries. Peru is a relatively low emitting country, compared to the emissions in the developed 
world, and should therefore not assume the responsibility of an issue affecting the country but not created 
by it. However, as described by the U.S. Energy Information Administration, EIA, (2013) the projected rise 
of emissions will mostly occur in non-OECD countries. As developing countries move towards a service 
based economy, their energy demand will rise.  

It is therefore in the interest of the country and its leadership to mitigate these changes to the greatest extent 
possible. The Peruvian iNDC is however not considered to be ambitious enough by Climate Action Tracker 
(2015), an independent science based assessor, stating the reduction target is rated is “at the less ambitious 
end of what would be a fair contribution”, contradicting the official statement by the government of being 
fair and ambitious. Peru should therefore explore further options in mitigating their climate impact, not only 
for complying with their iNDC but to secure interests within the economic, social and sustainable spheres. 
A carbon tax could prove successful as a complement to the proposed INDC in mitigating the climate 
impacts and at the same time stimulate the developing economy in a sustainable way (Parry, et al., 1999; 
Yusuf & Resosudarmo, 2015). 

Implementing a carbon tax in the country could prove fruitful in the pursuit of other aims. The current 
President pledged to include Peru as a member of the OECD during his term of presidency (Reuters, 2016). 
The OECD has a strong emphasis on environmental policies which is shown in its declarations and 
recommendations. The OECD reaffirms that the Polluter-Pays Principle is fundamental for member 
countries and declare that “The protection and progressive improvement of the quality of the environment is a major objective 
of the OECD Member countries” and “Their governments will actively seek to protect the environment by encouraging: (i) the 
promotion of non-polluting technologies; (ii) conservation of energy and other scarce resources; (iii) intensified efforts to recycle 
materials; and (iv) the development of substitutes for scarce or environmentally harmful substances” (OECD, 1974).  

In 2014, Peru was the first country to join the OECD Country Program, an instrument for supporting 
emerging economies and establishing cooperation. OECD has released several reviews on Peru and one of 
these is the OECD-ECLAC Environmental Performance Review (2016). Here, one of the focal 
recommendation points is to implement environmental taxes. By following the recommendations of the 
OECD, Peru could improve its chances to join the organization. The case of Chile, a neighboring country 
to Peru, could prove to be an example to follow being the first South American country to introduce a 
carbon tax and recently joining the OECD. A study of a Chilean carbon tax shows that the welfare gains 
outweighs the cost, making the policy alternative viable in the sense that welfare does not have to suffer in 
place of a carbon tax (Espinosa & Fornero, 2014). Another important factor is the adaptation and resilience 
to climate change that requires significant efforts and funds.  

A carbon tax could play a significant role in reaching and improving the iNDC of Peru among other goals. 
Thus, the aim of this work is to assess the feasibility of introducing such a tax to the energy system. Since 
the country’s economy is in a development stage, it is important to encourage sustainable growth and 
development of the society.  

To fulfill the above described purpose the following research questions are defined: 

- “What carbon tax design do stakeholders consider the most favorable for Peru?” 

- “What are the priorities of stakeholders in Peru regarding their objectives and goals?” 
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1.1  Methodology  

The first step of the study is to make a literature review of available data about Peru and carbon taxes in 
general. The identified data is then summarized into a mapping of the emissions, energy matrix and fiscal 
system in Peru as well as the current state of use and research of carbon taxes. The emission mapping 
categorizes the emissions in terms of sectors and types of greenhouse gas. The literature review and 
mappings are done to understand the reality in which the study will be executed. This will also prove as a 
foundation of information, which the study will be built upon.  

The tools for developing a carbon tax are well established today. There are many studies that describe carbon 
taxes such as by Sumner et al. (2011) and Marron et al. (2015). This study, will focus on one of the most 
extensive tax design guides, “The Design of a Carbon Tax” by Metcalf & Weisbach (2009). To develop an 
appropriate carbon tax for Peru, studies from both developed and developing countries will be considered. 

Environmental policies, such as carbon taxes are often complex in nature and their goals cannot always be 
measured in monetary values (Kiker, et al., 2005). Carbon taxes can have great impacts on several parts of 
a society and it is therefore essential to include stakeholders in the decision process. The method used here 
will be a Multi-Actor Multi-Criteria Analysis, MAMCA, as described by Macharis et al. (2012), consisting of 
7 steps. The MAMCA is an extended version of a Multi Criteria Decision Analysis, MCDA, in which 
multiple actors are included in the decision-making process. These methodologies are part of the Multi-
Criteria Analysis, MCA techniques which are well suited for appraising environmental policies (Department 
for Communities and Local Government: London , 2009). Examples of using MCA for environmental 
policy include studies such as “A multi-actor multi-criteria framework to assess the stakeholder support for 
different biofuel options: The case of Belgium” by Turcksin et al. (2010) and “Multicriteria analysis of 
climate change mitigation scenarios for Lithuania” by Mikalauskiene (2011). 

The first step is to define different alternatives that will be evaluated. Using the carbon tax design factors 
described by Metcalf and Weisbach (2009), the carbon tax alternatives for Peru are developed in the form 
of three scenarios. These scenarios are expressed as “high”, “medium”, “low” as well as a “Business as 
Usual” (BAU) scenario were no tax is introduced for benchmarking purposes. “High” implies a greater tax 
level and base than low, which would imply a less comprehensive tax. Depending on the level of ambition 
of the tax, the impacts and possible re-investments may vary greatly.   

Next, the stakeholders need to be identified with the help of literature (step 2). The stakeholders are crucial 
for the study since it is based on their opinions. 

The third step is to define the criteria that will affect the stakeholders and allocate weighs to the importance 
of said criteria. For the allocation of weights, the Analytic Hierarchy Process is used trough pairwise 
comparison (Saaty, 2008). This is done together with the stakeholders in the form of semi-structured 
interviews. The Saaty scale for pairwise comparison lets the stakeholders assign values to the importance of 
each criteria. Two criteria are presented to the stakeholder to be compared. The stakeholder then decides 
on which of the two is the most important and assigns it a weight relative to the other criteria. An explanation 
of the scale used can be seen in Table 4. For example, if the weight of criterion 1 is extreme compared to 
criterion 2, the Saaty scale assigns the value 9 to criterion 1 relative to criterion 2. It is worth noting that 
criterion 1 is not necessarily per se extremely important, there could be other criteria that rank higher, but 
relative to criterion 2 it is more important. 

In the fourth step, each alternative scenario from step 1 is evaluated against the criteria to measure to what 
extent the alternatives affect the criteria, again using pairwise comparison and the Saaty scale. This is 
performed by several experts in the field.  

The next step (step 5) summarizes the criteria ranking and alternative evaluation to rank which alternative 
is preferred using the software Super Decisions. The software supports the Analytic Hierarchy Process 
(AHP). This provides the data for the results.  

Step 6 is the result and sensitivity analysis part and last, step 7 is implementation. Depending on the result 
of the study, the implementation should be a policy suggestion. Here the aim is to present the results to the 
decision makers in Peru, for them to assess the possibility of implementing a carbon tax. 
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Step 5:   Step 6:   Step 7: 
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scenario evaluation 

  
Results and 
sensitivity 
analysis 

  
Conclusion and 
recommendations 

Figure 1: The steps followed in the MAMCA methodology  

1.2 Boundaries, Assumptions and Limitations 

There are several available policy instruments to mitigate the climate impacts on a country. Some of these 
could probably be implemented in parallel with a carbon tax, any such joint implementations will however 
not be researched in this study. Neither will the global economic impacts of introducing the tax, such as 
“carbon leakage” since the actual size of these have been argued (Ellis, et al., 2010). The boundaries are to 
be set to the domestic carbon dioxide production. The aspects of economy and social development will be 
analyzed strictly within Peru. Further, to limit the scope of the project, several assumptions will be taken 
into consideration that will facilitate the study.  

The following points summarize the assumptions made and the limitations of the study:  

- Other policy measures that must be taken for a carbon tax to function properly such as a monitoring 

system over activities within Land Use, Land-Use Change and Forestry, LULUCF. One of the main 

environmental goals is to have zero percent deforestation in 79% of the forestall areas by 2021 and 

an increase in monitoring (MINAM, 2014a) Therefore, it is assumed that a monitoring system will 

be in place in the coming years.  

- No analysis of the economic impacts of the carbon tax will be made. The economic effects are 

assumed to be either neutral or small as is the case in studies such as “On the distributional impact 

of a carbon tax in developing countries: the case of Indonesia” and “Welfare analysis of an optimal 

carbon tax in Chile”.  

- Defining the stakeholder criteria was not made in collaboration with the stakeholders as 

recommended by Macharis et al. (2012). Instead the criteria were defined with the help of literature. 

An iterative process would have been preferred where all stakeholders were asked to state their own 

objectives. However, this was not feasible due to the size and time limitations of the study. 

- Stakeholder are assumed to make informed and conscious choices during the interviews. The 

stakeholders are assumed to be making, to their knowledge, the optimal choices for the stakeholder 

that they represent. Moreover, the stakeholder is guided through the pairwise comparison in the 

sense that they can ask questions during the interview if in doubt. Therefore, no consistency check 

nor quality control will be performed for each individual respondent in the sensitivity analysis, as 

supported by (Karapetrovic & Rosenbloom, 1999).  

- The methodology was followed to the greatest extent possible. However, some compromises had 

to be made, the first being the information gathering of the Household stakeholder group. Although 

an internet survey is an easy way to collect opinions, there are many flaws with this method. To 

start with, the sample will not completely represent the population since not all household groups 
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have access to internet. Another problem is the complexity of the topic which is hard to 

communicate through a survey. The level of understanding of the questions and sincerity of the 

answers is unclear since the questions are to be filled in without any supervision. To simplify the 

survey, a more basic approach to the Saaty Scale is used. The survey allowed the respondent to 

either choose one of two criteria or giving them equal importance instead of having the entire 1-9-

point scale. Since this study did not have any distribution network for the survey, the reach was 

limited.  

1.3 Structure 

Chapter 1 introduces the reader to the background, purpose and the methodology to be used in the study. 
The study starts in chapter 2 with a presentation of the case study, Peru, in terms of emissions, energy matrix 
and current policies and taxes. This is done to get an understanding of their current situation and attain 
information for which the study will be built upon. The Peruvian emissions and energy matrix is followed 
by a presentation of the policy landscape in Peru, including the excising energy policies, and other taxes that 
might be useful in finding appropriate reinvestment alternatives and understanding the general tax 
framework. Next, chapter 3 introduces the reader to the concept of carbon taxes and a mapping of the 
existing carbon taxes globally. It also presents the factors that need to be considered in the design of a 
carbon tax. Chapters 2 and 3 can be seen as an introduction and to the Multi-Actor Multi-Criteria Analysis 
(MAMCA) that follows in chapter 4. The MAMCA is divided into 7 steps of which the five first are 
presented in chapter 4. The last two steps of the MAMCA are results and sensitivity analysis, which are 
presented in chapter 5, together with a discussion on the findings. The study ends in chapter 6 with the 
overall conclusions and policy recommendations.  
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2 The Peruvian Situation 

The Peruvian economy has had a significant growth period between the years of 2000 to 2013, as shown in 
Figure 2. This is explained largely due to increased investments, both foreign and public, in the country, 
specially within the mining sector (Gobierno del Perú, 2015). In the same period, the country experienced 
an increase of CO2 emissions of 189% (Figure 3). Statistical data over a country’s emission may vary to some 
extent, due to differences in calculation methodology. In Figure 3, two different carbon emission levels are 
presented, one shows the CO2 emissions from combustion of fuels and manufacturing of cement (World 
Bank, 2017) and the other the CO2 emissions of combustion of fuels only (IEA, 2017).  

 

Figure 2: GDP development between 1960-2013. Source: (World Bank, 2017) 

 

Figure 3: CO2 emissions between 1990-2014 Source: World Bank (2017), IEA (2017) 

Furthermore, according to the Peruvian iNDC and the Peruvian Climate Change Plan, Plan CC, the 
emissions will continue to grow in a Business As Usual, BAU, scenario which can be expected of a 
developing country as Peru, since it is facing an increased population, mining industry, growing transport 
fleet and increasing deforestation (Plan CC, 2014), (Gobierno del Perú, 2015). Worth noting is that the 
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vehicle fleet in Peru consists of approximately 3 million units, amounting to only 100 vehicles per 1000 
inhabitants (Ministerio de Transportes y Comunicaciones, 2017). This number can be compared to the 2014 
European average of 491 passenger cars per 1000 inhabitants, the 808 units per 1000 inhabitants in the 
United States or even the Central and South American average of 177 units per 1000 inhabitants (European 
Union, 2016), (U.S. Department of Energy, 2017). 

In an initiative developed by the UN, Overseas Development Institute and Ipsos Mori (2017), called “MY 
World”, 38,631 Peruvians voted on different objectives. The results are presented below, in Figure 4. 

 

Figure 4: Rating of objectives made by 38,631 Peruvians 

2.1 Emission mapping  

The greatest source of emissions is by far the land use, land-use change and forestry, LULUCF. With the 
ninth biggest forested area in the world, the Peruvian economy is very dependent on the Amazonian 
resources (MINAM, 2016a). However, due to mining activities, agriculture and wood extraction for industry 
or firewood use, the issue of deforestation is estimated to continue to grow in the coming decades (Gobierno 
del Perú, 2015). This issue is well recognized by Peru, that is making efforts to reverse these effects by 
reforestation and the implementation of conservation programs (MINAM, 2016b).  

Moreover, the Peruvian iNDC puts great emphasis on this issue, making up almost 70% of the total emission 
reduction (Gobierno del Perú, 2015). Although the LULUCF is the greatest source of emissions there are 
uncertainties related to the sector that cannot be disregarded. As mentioned in the pilot study preceding the 
final iNDC, the lack of historical data regarding land use change makes the estimated emissions from the 
sector dubious. The UNFCCC also states the uncertainties related to LULUCF emission estimation as a 
drawback together with the risk of accidental sink release due to e.g. fires or disease (UNFCCC, n.d.). This 
strengthens the case of increasing efforts within the other emission sectors, the main being energy and 
transport followed by agriculture (Gobierno del Perú, 2015).  

The data that is used for the following emission mapping is essentially made up of the report named 
“National Inventory of Greenhouse Gases 2012”, or “Inventario Nacional de Gases de Efecto Invernadero 
2012” in Spanish (MINAM, 2014b). The report was made in 2014 and gives a comprehensive description 
of the emissions in 2012. According to the report, the total emissions in 2012 were 171,311 ktCO2eq. 

When it comes to the emission source of greenhouse gases, the carbon dioxide emissions are by far the 
greatest, at 76% (Figure 5). The emissions from the greenhouse gases have been compensated for having 
different global warming potentials and are all expressed in kilotons of carbon dioxide equivalent, or tCO2eq. 
The emissions from methane in tones are multiplied by a factor of 21 and nitrous oxide with a factor of 310 
compared with one tone of CO2. This means that although the emissions of methane and nitrous oxide in 
tons are relatively small in terms of weight compared to the carbon dioxide, as can be seen in Table 1, the 
impact that these have on global warming is 21 and 310 times larger respectively than CO2.  



-14- 

 

 

Figure 5: Share of tCO2eq greenhouse gas emission source in 2012 (MINAM, 2014b) 

 

The emissions are categorized into five sectors: Energy, Industrial Processes, Agriculture, LULUCF and 
Waste. As described previously, the sector of LULUCF is the greatest emitter followed by Energy (Figure 
6). Each of the sector and their respective subsectors are presented in Table 1 along with their emissions in 
thousand tons of CO2, CH4 and N2O and a total in thousand tons of CO2eq.   

 

Figure 6: Share of tCO2eq emissions by emitting sector in 2012 (MINAM, 2014b) 

The emission from the energy sector consist of 5 subsectors and the total emission from this sector is the 
second largest of all. Emissions from transport together with energy industry are predominant and make up 
67% of the energy sector’s emissions. All emissions in this category, except fugitive emissions, originate 
from the combustion of fuels.  

Industrial processes emit least greenhouse gases of all sectors and emissions consists only of CO2. The 
emissions are derived from processes such as cement manufacturing or steel production.  
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The agricultural sector on the other hand, does not have any significant CO2 emissions but is still the third 
largest emitter due to its emissions of CH4 and N2O. The largest sources of emissions include livestock and 
the use of fertilizers. 

The largest emitting sector is the Land Use, Land-Use Change and Forestry, LULUCF, with 51% of all 
emissions deriving from here. The sector mostly emits CO2 and this is due to deforestation. Forest 
conversions makes up 92% of the emissions from the LULUCF sector and is responsible for approximately 
47% of the country’s total emissions. Some examples of forest converting activities include farmers 
expanding their agricultural areas, the lumber industry and forest clearings due to highway construction. It 
should be noted that deforestation due to agriculture derives specially from small-scale agriculture but also 
illegal activities such as narcotic cultivation play an important role (OECD & ECLAC, 2016). Also, most of 
the deforestation is taking place in what is called “uncategorized territory”, meaning that there is no entity 
in charge of supervision of these lands (OECD & ECLAC, 2016). In 2014, it was estimated that 60% of all 
land was covered in the supervisory and informational program, GEOSERVIDOR, set up by the ministry 
of environment (MINAM, 2014a). The LULUCF sector is also the only one that presents negative emissions 
in the form of reforestation and abandonment of cultivated land.  

The last sector, waste, and is responsible for approximately 5% of emissions. 

Table 1: National Inventory of Greenhouse Gases in 2012 

Source of Emission 
Carbon dioxide 

ktCO2 
Methane 
 ktCH4 

Nitrous oxide 
ktN2O 

Carbon dioxide 
equivalent  
ktCO2eq 

Total emissions  130,871.39 1,219.78 47.82 171,309.57 

Energy  42,147.17 105.12 0.91 44,637.83 

- Energy industry 11,857.00 0.36 0.05 11,880.83 

- Manufacture & construction 7,781.05 0.42 0.06 7,808.88 

- Transport 17,490.61 5.39 0.78 17,846.94 

- Other sectors 3,728.22 0.40 0.02 3,741.46 

- Fugitive emissions of fuels 1,290.29 98.54 0.00 3,359.73 

Industrial processes  6,063.54 - - 6,063.54 

- Mineral products 4,518.20 - - 4,518.20 

- Chemical industry 10.97 - - 10.97 

- Metal production 1,534.37 - - 1,534.37 

Agriculture - 604.87 43.04 26,043.68 

- Enteric fermentation - 511.2 - 10,735.14 

- Manure management - 14.11 3.30 1,318.66 

- Rice cultivation - 55.77 - 1,171.27 

- Agricultural soils - - 39.34 12,195.57 

- Burning of pastures - 14.72 0.18 365.71 

- Burning of agricultural residues - 9.06 0.22 257.33 

LULUCF 82,660.68 164.64 2.01 86,741.94 

- Changes in biomass and other stocks 14,777.02 - - 14,777.02 

- Forest and grassland conversion 79,771.81 - - 79,771.81 
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- Abandonment of cultivated land -12,300.58 - - -12,300.58 

- Emissions and uptakes of soil 412.44 - - 412.44 

- Other emissions (non-CO2) - 164.64 2.01 4,081.26 

Waste - 345.15 1.85 7,822.58 

- Disposal of solid waste - 285.96 - 6,005.25 

- Sewage treatment - 59.19 1.85 1,817.33 

Source: (MINAM, 2014) 

2.2 Energy matrix 

The Peruvian energy matrix, as described in  

Figure 7 and Figure 8, shows that oil is still the greatest energy source but that in recent years the importance 
of natural gas has increased. 

 

Figure 7: Energy production between 1971-2014. Source: IEA 
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Figure 8: Share of total primary energy supply in 2014. Source: IEA 

According to the Peruvian National Energy Plan, efforts to increase the domestic natural gas exploration 
and production are one of the top prioritizations for the future (MINEM, 2014). Another important aim is 
becoming self-sufficient of oil products since the country is currently a net importer of oil. The country 
currently imports around 60% of all its processed oil (OECD & ECLAC, 2016). To lower the level of 
dependency of imports, Peru aims to increase its oil and gas exploration to take advantage of the 
technological advances in the field to perform the exploration in a “sustainable” manner. However, the 
proven reserves of oil and natural gas will run out eventually.  

In the case of Peru, this might come rather sooner than later. Considering the extraction rate of 2013, the 
proven reserves will run out in the year of 2035 (MINEM, 2014). The report points at the probable gas 
reserves in the country and an increase in exploratory activity as a solution to this shortage in gas but this 
could mean a risk to both the environment and the indigenous community since most of the reserves are 
located in the Amazon basin (Spencer, 2010). The issue of exploration in the Amazon region is a sensitive 
topic and has a bloody history with more than 50 casualties due to protests in 2009. There have also been 
several spills that were linked to poor geological and social studies.  

As for electricity generation, hydropower and natural gas are the greatest sources, as shown in  

Figure 9. Peru has experienced a substantial power demand increase. Not only has the per capita 
consumption increased, as shown in  

Figure 10, but since the population has grown with over 300% since the 1960´s there has been a major 
overall increase in demand. 
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Figure 9: Electricity generation by fuel between 1971-2014. Source: IEA 

 

Figure 10: Electricity consumption per capita in kWh between 1971-2013. Source: World Bank 

Moreover, the Peruvian Energy Plan predicts even higher electricity demand for the future (MINEM, 2014). 
The prediction, shown in Figure 11, for the years between 2014 until 2025 is divided into two possible 
scenarios, Pessimist and Optimist, depending on the future growth of the country. The levels of GDP 
growth are 4.5% and 6.5% and the outcomes are an increased demand of 164% and 212% respectively.  
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Figure 11: Growth of energy demand between 2016-2024. Source: (Gutiérrez, 2017) 

2.3 Policy and Tax 

The Peruvian governmental system is centralized and made up of the executive, legislative and judiciary 
powers (OECD, 2016). The executive branch is made up the presidency, council of ministries and 18 
ministries (Figure 12).  

 

Figure 12: Structure of executive branch. Source: (OECD, 2016) 

The national tax system is summarized in Figure 13 and shows all taxes that are being enforced today by the 
Customs and Tax Administration, SUNAT. The total revenues of the government amounted to 103,915 
million PEN during 2016, equivalent to 31,667 million USD, using exchange rate from Google finance on 
13th of June (SUNAT, 2017). Shown in Figure 13 is the Excise tax which include fuel oils and coal along 
with other products considered harmful such as cigarettes and alcoholic beverages. The law was updated in 
May 2016 and the tax rated were increased for oil and coal. The rates can be seen in Table 2. 
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Figure 13: The Peruvian national tax system (SUNAT, 2017) 

Table 2: Tax rates on coal and oil in PEN and USD. 

Excise taxes on coal an oil  

Coal (different types) 51.72-55.19 [PEN/t] 16.03-17.11 [USD/t] 

Engine gasoline (different types) 0.88-1.19 [PEN/gal.] 0.27-0.37 [USD/gal.] 

Kerosene and Kerosene type reactors 1.93 [PEN/gal.] 0.60 [USD/gal.] 

Diesel (different types) 1.01-1.40 [PEN/gal.] 0.31-0.43 [USD/gal.] 

Residual 6 (Heavy fuel oil) 0.68 [PEN/gal.] 0.21 [USD/gal.] 

Other fuel oils 0.63 [PEN/gal.] 0.20 [USD/gal.] 

Liquefied Petroleum Gas, LPG 0.00 [PEN/gal.] 0.00 [USD/gal.] 

Source: (SUNAT, 2017), USD exchange rate from Google Finance 15 May (2017). 

The excise tax is considered by some to be a step, although small, towards a carbon tax (Cayo, 2017; Valdivia, 
2017; Cámac, 2017). The tax targets fuels used for combustion and taxes them according to their pollution 
level, i.e. the most polluting fuel has the greatest tax rate. However, this is not done consistently (Valdivia, 
2017). An example of this is natural gas, which may not have a high pollution level but does indeed pollute, 
is not taxed.  

Other interesting tax polies are the Socioeconomic Development Fund of Camisea (FOCAM) and the so 
called “canon” (Gobierno del Perú, 2001). The canon is paid by companies that exploit natural recourses and 
aims at compensating the exploited places financially. The payment is transferred from the central 
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government’s revenues to local and regional governments. There are six activities that require payment of 
the canon: Oil, mining, hydropower, fishing, forestry and gas. The FOCAM is a similar reinvestment scheme 
but payed only by actors using the Camisea region, a region highly exploited due to its high hydrocarbon 
recourses (Gobierno del Perú, 2005).  

Although the tax system in Peru is elaborate, the main problem lies in compliance. Many people fail to pay 
taxes, both deliberately and unintentionally due to lack of information (OECD/FIIAPP, 2015). Moreover, 
the informal economy represented almost 19% of the GDP in 2010 and a staggering 74% of the working 
population had informal employments (INEI, 2014).   

To improve the compliance, a collaboration between the National Tax and Customs Administration 
(SUNAT) and the Ministry of Education was started in 2006. By introducing tax awareness into the 
curriculum, approximately 8 million students have been reached. Although the targeted students are not 
included in the tax base, over the years they will be. 

In a report by the OECD, key findings and recommendations regarding the fiscal system are presented. 
One of the findings is that “Peru lacks a specific whole-of-government regulatory policy” creating further uncertainty 
for the population (OECD, 2016). Many of the recommendations include facilitation of compliance and 
enforcement.  

2.3.1 Current environmental policies 

In 2008 the Ministry of environment was created in Peru and one of the implications is the creation of many 
new environmental norms and policies. These policies include documents such as:   

- Strategic guidelines of environmental management (Comisión Multisectorial, 2012) 

- National biodiversity strategy by 2021: Action Plan 2014-2018 (MINAM, 2014c) 

- Planning Project on Climate Change, PlanCC (Plan CC, 2014) 

- Intended Nationally Determined Contribution, iNDC (Republic of Peru, 2015) 

Revenues from “green taxation” are dominated by the excise tax on fuels, which in 2012 produced 2.6% of 
central government revenues. Public spending on the environment reached 0.4% of GDP in that year. 
(OECD & ECLAC, 2016).  

The National Report of the State of the Environment defines 10 existing environmental tools which are 
presented below (MINAM, 2014a).  

The National Environmental Policy  

This is the principal environmental tool of the country to promote a sustainable development. Its main 
objective is to "improve the quality of life of people, ensuring the existence of a healthy, viable and functional ecosystems in 
the long term and a sustainable development of the country, through prevention, protection and recovery of the environment and 
its components, conservation and sustainable use of natural resources, in a manner that is responsible and consistent with respect 
of the fundamental rights of individuals". The policy is binding for all governmental authorities.  The policy is 
wide spread over different environmental issues and include objectives of: water, waste, air, forests & climate 
change, biological diversity, mining & energy and environmental governance. One interesting objective of 
forest & climate change is the preservation of 54 million acres of forest until 2021, which equals to almost 
75% of the total forest area in Peru.  

National System of Environmental Management 

The National System of Environmental Management is governed by the Ministry of Environment and 
constitutes the base for public entities. It provides information and tools for environmental management 
on all public levels, local, regional and national.   

Decentralization process 

The policy is meant to increase capacity and competence at regional and local governments for them to 
develop in a sustainable manner.  

Order of territory 
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The policy aims to categorize and order the national territory. This allows the country to have an overview 
of existing land and optimize its usage in a sustainable way. Tools include satellite images and information 
exchange systems across different levels of governments. 

Culture, education and environmental citizenship 

The main objective is to spread information promoting sustainable decisions among Peruvian households. 
During 2012 three informational campaigns were carried out: “Clean beaches”, “Clean air” and “Sustainable 
bags”. Also, the policy promotes schools to incorporate environmental information and sustainability in the 
curriculum.  

Environmental research 

Research and innovation is limited and scarce in general in the country (only 0.14% of GDP in 2014). The 
policy aims at promoting environmental research and increase information exchange within the researched 
topics. To finance the promotion of research, revenues from the above-mentioned canon are used.   

Eco-efficiency in the Public Sector 

The central vision of the policy is to produce more using less. The public sector aims at reducing their usage 
of natural resources, energy, waste and pollution which would result in a cleaner environment and reduction 
of costs. To achieve this the Ministry of Environment has established a minimum rate of recycling of plastic 
and paper, a minimum rate of usage of recycled materials, promotion of usage of natural gas in vehicles and 
promotion to use solar panels on public institutions.  

Environmental emergency declarations 

The environmental emergency declaration, or DEA for its acronym in Spanish, is a tool used to inform 
about a local environmental emergency due to natural, human or technical causes. Once an environmental 
emergency has been declared, the Ministry of Environment is responsible for referring the issue to the right 
governmental organ for them to act.  

Available budget and funding for Environmental Management 

This gives an overview regarding the existing environmental project portfolio. In 2013, there were 44 
projects in action, 24 closing, 5 granted project that had not started yet and 12 projects still in negotiation.  

International Environmental Commitments 

The international commitments of Peru consist of 10 guidelines:  

- The promotion and defense of interests of the State in harmony with the National Environmental 

Policy, the General Law of the Environment and the other environmental regulations. 

- Multilateral decisions that contribute to the implementation of the environmental commitments 

signed by the country 

- Respect for the sovereignty of States over their respective territories to conserve, manage, value 

and make sustainable use of their own natural resources and associated cultural heritage, as well as 

to define their level of environmental protection and the most appropriate measures to ensure the 

enforcement of its environmental legislation. 

- The consolidation of the international recognition of Peru as a country of origin and center of 

genetic diversity. 

- Promotion of international strategies and actions that ensure adequate access to genetic resources 

and traditional knowledge, respecting the procedure of prior informed consent and authorization 

of use, and legal provisions on the patentability of products related to their use, Certificate of origin 

and legal provenance, to ensure equitable distribution of benefits. 

- Implementation of the principles of the Rio Declaration on Environment and Development, and 

particularly the principle of common but differentiated responsibilities. 

- Solutions to global, regional and sub-regional environmental problems through negotiations that 

mobilize external resources, and promote the development of social capital, knowledge 
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development, technology transfer and the promotion of competitiveness, trade and eco-businesses, 

to achieve sustainable development. 

- International cooperation aimed at the sustainable management of natural resources and 

maintaining the conditions of ecosystems and the environment at a transboundary level and beyond 

the areas where the State exercises sovereignty and jurisdiction, in accordance with international 

law. 

- Establishment, development and promotion of international environmental law. 

Although there are plenty of environmental policies, the gaps are still many. The OECD and ECLAC reports 
that the lack of information is a major problem together with the poor enforcement of the existing policies 
(OECD & ECLAC, 2016). 

2.3.2 Current energy policies 

The ministry of Energy and Mining is the responsible entity for energy related questions. The ministry 
represents both the energy and mining sector since these two are very closely related. Similarly to the 
environmental policy case, there is one main policy document for the energy situation. The document 
“Energy Policy Proposal of State, Peru 2010-2040” describes the most important energy related objectives 
and guidelines to fulfill them (MINEM, 2010). There are 10 objectives which are presented below together 
with their policy implications. 

1. Diversify the energy matrix with a focus on renewable energy 

Suggestions include promotion and definition of renewable energy projects with an emphasis on the 
efficient use of hydro power. It also suggests including energy efficiency into the energy matrix.   

2. Competitive energy supply within a framework of Sustainable Development 

To reach this objective, emphasis is put on having a transparent market based energy sector. The guidelines 
include limiting state participation in the energy sector, reducing impact of international market prices and 
increasing the infrastructure of the energy supply chain.  

3. Universal access to energy 

Since the electricity access has not yet reached 100%, one of the top priorities in the coming years is to make 
sure that the population has access to this basic need. To achieve this, temporary subsidies for low-income 
households is proposed together with inclusion of local communities in the formulation of electrification 
programs. Another important aspect of the lack of energy access is that the temperature in many rural areas 
in the Andean region can reach below zero degrees Celsius. Since those households lack heating, this 
increases the risk of child mortality. The policy aims at ensuring access to heating systems in those Andean 
regions.  

4. To have the highest efficiency in the production chain and in the energy usage 

The objective aims at increasing the energy efficiency throughout the entire energy and production chain. 
This requires information and education of the population together with energy efficiency programs that 
incentivize the reduction of energy.  

5. Self-sufficiency in energy production 

This includes incentivizing the exploration and production of different hydrocarbons to reach a positive net 
balance. Incentives also include large hydro power plants and investments in adaptation of refineries to 
current demand.  

6. Minimum environmental impact and low carbon emissions 

The most interesting suggestion here is the usage of taxation to limit the consumption of fossil fuels hence 
promoting some sort of carbon tax. Another interesting suggestion is to limit the usage of biomass in the 
energy matrix. While many developed countries aim to increase the usage of biomass due to its renewability, 
Peru is doing the opposite. This is because the energy usage of biomass in Peru is very inefficient and 
harmful for humans (OECD/IEA, 2006). Biomass is mostly used for cooking in rural areas that lack 
electricity and this form of energy extraction from biomass is sub-optimal, inefficient and even leads to 
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premature deaths due to pollution. Another concern is the unsustainable harvest of the biomass which in a 
country suffering from deforestation needs to be taken seriously.   

7. Develop the gas industry and increase its use in transport, commerce, industry and electricity 

This will be achieved by facilitating a decentralized distribution of gas increasing the access to gas around 
the country. The substitution of oil products to natural gas in the transport sector will also be promoted.  

8. Strengthen the institutionally of the energy sector 

The objective aims to strengthen the credibility and administrative capacity of the energy sector together 
with promoting careers within the public sector. This increases the knowledge and competitiveness of the 
sector. Furthermore, the guidelines promote the creation of an energy research center focused on 
renewability and sustainability.  

9. Integrate with the energy markets of countries in the region   

The last objective aims at integrating to the regional energy markets and by that take part of the benefits 

created in the collaboration.   
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3 A Carbon tax 

The idea of pricing carbon has been around for decades and different instruments have come to be used; 
two widespread instruments being carbon taxes and Emission Trading Schemes, ETS (World Bank Group, 
2016). Up until 2017, there were approximately 40 nations that have chosen to introduce some type of 
carbon pricing mechanism and it is a growing trend. Of these 40 nations, 17 have chosen to implement a 
carbon tax. The carbon tax itself can vary in design with respect to several different factors. To be able to 
design a feasible carbon tax for Peru it is important to understand the current situation of carbon taxation 
globally.  

Carbon taxes are in general considered to be regressive, meaning that they have greater negative impacts on 
low-income households than high-income households. A low-income household spends a larger share of 
their income on e.g. electricity. If the price of electricity was to increase, it would impact the low-income 
households the most. This is due to the inelasticity and lack of substitutions to electricity and other fuels. 
However, a carbon tax can be designed in such a way that its regressiveness is negligible and its distributional 
effects positive (Yusuf & Resosudarmo, 2015; Parry, et al., 1999), This means that if the carbon tax is well 
designed and implemented, it can help in distributing the wealth of a country more equally. Other studies 
that support this claim include papers by Brenner et al. (2007), Shah & Larsen (1992) and Corong (2006). 

Another interesting topic in relation to carbon taxes is the so called “Double dividend hypothesis”. There are 
two types of double dividends, one is the environmental and one the economic (Baranzini, et al., 1999). The 
environmental double dividend refers to the reduction of carbon emissions together with local pollution. 
This dividend will be assumed true since it is not as controversial as the economic double dividend. The 
economic double dividend is a hypothesis that has been discussed for many years. The idea is that by 
introducing a carbon tax and using the revenues to decrease other taxes, employment and consequently 
welfare will rise (Schöb, 2003). Since this hypothesis has been both proved and disproved several times, 
such effects will not be considered in this study. 

Unlike the name suggests, a carbon tax is not necessarily limited to taxing carbon. Depending on how the 
tax is defined, it can target either the carbon content, the carbon dioxide emissions or the carbon dioxide 
equivalent. Studies generally don’t make difference between these types of tax definitions since a simple 
calculation converts the taxes between each other. This study will define carbon taxes as carbon dioxide 
equivalent, which is also the definition used in most studies. Converting a ton of carbon to a ton of carbon 
dioxide requires multiplying by a factor of 3.67 and as mentioned in section 2.1, the conversion of methane 
and nitrous oxide to carbon dioxide equivalent requires multiplication by a factor of 21 and 310 respectively.  

3.1 Existing policies 

The 17 countries that have chosen to implement a carbon tax, and their respective tax levels, are shown in  

Figure 14. The tax rates vary heavily, from 131 USD/tCO2eq down to less than 1 USD/tCO2eq. The ability 
of the taxes to reduce emissions in each country differs substantially. Of the countries that had introduced 
a carbon tax before 2014, most them have managed to decrease their CO2 emissions.  

For countries that did not manage to lower their emissions other explanations exist. In the case of Norway 
for example, the increase is thought to be due to the various tax exemptions and the emissions are estimated 
to have been even greater without the tax (Bruvoll & Larsen, 2004). The reasons for the wide spread in the 
emission reduction can be many; different rates and emission coverage, tax base, other mitigation policies 
such as ETS, different GDP growth and energy situation to name a few.   

One interesting thing to notice is that all 17 carbon tax countries are members of the Organization for 
Economic Co-operation and Development, OECD, except from Latvia and South Africa. This means that 
data regarding carbon taxes in developing countries is harder to find than for industrialized and developed 
members of the OECD with high Human Development Index, HDI. It is therefore necessary to use data 
from studies on developing countries, and consider using carbon tax experience from countries close 
geographically to Peru, such as Chile, since they might have similar geopolitical and energy-related 
prerequisites.  
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3.2 Policy factors 

This section describes the basic factors to consider when designing a carbon tax. The following 
considerations are identified in a tax design guide by Metcalf and Weisbach (2009) as crucial in the building 
of a carbon tax: Tax rate;  

 

Tax base; Reinvestment alternatives; and Introduction rate. This guide will be used throughout this section 
and has been chosen because of its completeness in describing the policy factors that should be considered. 
The success of a carbon tax depends very much on how it is designed. Therefore, it is important to 
understand the differences that exists and the factors that must be considered in the design process. These 
factors will be used later in the study to build the tax scenarios, in section 4.1.  

3.2.1 Tax rate 

One of the most important variables of a carbon tax is the price one must pay for emitting CO2. In theory, 
setting an appropriate tax rate for a country is straight forward. The tax rate should, as put by Metcalf and 
Wisebach, “equal the social marginal damages from producing an additional unit of emissions or, more or less equivalently, 
the social marginal benefit from abating a unit of emissions”. In practice, however, this is a close to impossible task. 
The marginal cost of emissions is hard to estimate due to its complex nature and uncertainties in how 
emissions impact the economy and social welfare.  

Attempts that have been made to set the optimal tax rate vary greatly and there is no globally accepted rate 
at which a carbon tax would be most effective. Moreover, most countries that have a carbon tax are 
developed and therefore the tax rates are hard to apply to a developing country like Peru. The highest carbon 
tax today is that of Sweden, at 131 USD/tCO2eq while the lowest is less than 1 USD/tCO2eq in Poland ( 

Figure 14). Even though there is a great discrepancy between the highest and lowest, it still makes a 
reasonable reference frame for the tax level of Peru, i.e. this is the interval in which the tax should exist. 
Moreover, the IPCC states that a global carbon tax should have a rate between 20-80 USD/tCO2eq to 
stabilize the concentration of CO2eq in the atmosphere at 550 ppm, although this being far from the 
recommended 450 ppm by the UN (IPCC Working Group III, 2017) (UN, 2017). If considering the current 
tax rates, the average rate is around 25 USD/tCO2eq.  

Other attempts at estimating the optimal carbon tax rate that have been made include Nordhaus (2014), 
who set the optimal rate at 7.40 USD/tCO2eq at the introduction time with a growth period of 20 years 
until reaching 11-13 USD/tCO2eq, and Metcalf (2007b), stating an optimal tax rate at 15 USD/tCO2eq. 
Most of the estimations of an optimal rate however, are made for developed countries since it is here that 
most carbon taxes can be found. In a study of the distributional impacts of a carbon tax in Indonesia, a 
developing country much like Peru, by Yusuf and Resosudarmo (2015), a carbon tax rate of 30 USD/tCO2eq 
is used for the simulations. The authors note however that the rate is not the key factor since the study is 
regarding the direction of the distributional impacts, which is assumed to be held constant regardless of tax 
rate.  
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Figure 14: Carbon tax levels globally and suggested tax levels in USD/tCO2eq 
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3.2.2 Tax base 

The level of the tax rate might seem like the one important factor in determining if a carbon tax is ambitious 
or not but the size of the tax base might be just as important, i.e. the share of total emissions covered by 
the tax. 

As stated by Marron, et al. (2015), a carbon tax should include as many emission sources as possible for the 
tax to be fair and efficient. However, this is something that is hard to accomplish due to multiple factors 
such as measuring and monitoring the emission sources. Moreover, due to administrative costs, it would 
not be reasonable to tax all emissions (Metcalf & Weisbach, 2009). Since the emissions themselves are hard 
to measure, the option of taxing the raw material that causes the emissions, such as coal, oil and natural gas, 
might be a better solution. However, if taxes would apply on the purchase of these goods, how would it 
affect the storage/reserves of these goods? Also, there is the issue of carbon sequestration, e.g. reforestation, 
that would reduce emissions. 

As stated above, the carbon dioxide emissions account for approximately 70% of the total emissions in 
Peru. Although they make up most the emissions, the remaining 30% need to be considered if they are to 
be included in a carbon tax. There are controversies surrounding the incorporation of other greenhouse 
gases into a carbon tax however. Since the gases have different characteristics such as lifetime, global 
warming potential, ocean acidification effect among others, this would imply setting different tax rates for 
the gases to be fair. Where these tax rates would end up is another question since there is no unanimous 
standard for the gases, e.g. the IPCC has a different global warming potential than the EPA.  

The size of the tax base has several issues that should be considered. If no consideration is to be made to 
the enforcement cost of a tax, it would be best to tax 100% of the emissions in the country. Since this is not 
the case though, the tax will not be able to cover all emissions in a cost-effective way and priorities must be 
made. Also, the broader the tax base is, the likelier it is to encounter opposition by stakeholders. However, 
by broadening the tax base, the tax rate can be lowered, thus minimizing the risk of opposition to the tax.  

Regarding the emitting sources that should be including in the tax base, Metcalf and Weisbach (2009) offer 
an extensive review of a proposed tax base for the United States. Since the United States and Peru are 
different in many aspects, not least development and economy, this review need to be modified somewhat 
to better suit the conditions of Peru.  

Firstly, fossil fuels in Peru consist mainly of oil and natural gas while the share of coal in Peru is relatively 
low. Emissions from the combustion of fossil fuels contribute to 24% of the total emissions and are 
classified as energy emissions in Table 1. 

The next emitting source that needs to be taken into consideration is biofuels and waste, which stand for 
approximately 12% of the total primary energy supply, TPES, (Figure 8). On one hand, biomass is often 
preferred to fossil fuel usage due to its renewability. On the other, the indirect impacts of biomass 
cultivation, such as land use change and fertilizers, is something that need to be taken into consideration, 
especially in a country that already has problems with deforestation (Melillo, et al., 2009). In the case of 
Peru, the biomass usage in the country is mostly limited to cooking in rural areas making the usage highly 
unsustainable both in terms environment and health.  

Due to the lack of sanitary and secure landfills, waste is being disposed of in illegal garbage dumps where 
no treatment is provided. Also, there is currently no secure way of disposing construction and demolition 
waste in Peru, meaning that most of this waste is dumped in the sea or riverbanks. The Peruvian waste 
composition consists of an overwhelmingly majority of organic waste meaning that the methane emissions 
are high (OEFA, 2014), (EPA, 2017). It should therefore be logical to include this in the tax base but the 
enforcement would prove hard since the major problem lies within illegal activities. Metcalf and Weisbach 
(2009) also bring up the issue of land use change emissions but conclude that a taxation on these activities 
would prove to be too complicated and recommend to leave these out of the tax base. 

The next issue raised is at what stage the tax should be enforced. Although arguments have been made that 
the effects on the consumer behavior is greater if the tax is visible, which would strengthen the case 
for downstream taxation, this would be very cost inefficient. This is because the number of upstream 
producers is considerably lower than downstream consumers making downstream taxation and monitoring 
harder and costly.  
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3.2.3 Reinvestment alternatives 

Since much of the scientific body recommends a revenue neutral tax, a framework of where the revenues 
should be spent needs to be developed. First and foremost, the revenues should be used to offset the 
burdens of a carbon tax on lower income households. Due to distributional effects of a carbon tax, the 
outcome is assumed to be regressive if not properly addressed.  

Since most countries that have implemented a carbon tax are developed, little emphasis has been put on 
studying the impacts it would have on developing countries. Studies that do exist show that in some cases 
a carbon tax is, if not in fact progressive, at least has a minimum of regressive impacts as is the case for 
Indonesia. The negative distributional impacts could also be avoided by exempting some emissions from 
the tax, especially such from low income households, but a better approach is to include as much as possible 
in the base and then recycle the tax to benefit these groups, by e.g. tax credits. In this way, the negative 
externalities of the emissions are internalized while reducing the negative distributional effects.  

The reinvestment alternatives are categorized into four categories by Marron and Morris (2016): “(1) 
offsetting the new burdens that a carbon tax places on consumers, producers, communities, and the broader 
economy; (2) supporting further efforts to reduce greenhouse gas emissions; (3) ameliorating the harms of 
climate disruption; and (4) funding public priorities unrelated to climate”.  

Example of the first category include tax rebates, tax swaps, direct cash transfers or subsidizing alternatives 
to the carbon emitting activity such as investments in public transport. Another way of offsetting negative 
impacts is to aid the affected sectors for a short readjustment period. To make sure that large emitters, such 
as oil and gas companies, do not go bankrupt and create mass unemployment transition assistance should 
be offered to these sectors.  

The second and third category are divided into two groups; reinvestments can be used to target emissions 
not covered by the tax, so called “fill the gap”- policies, such as programs to decrease deforestation and 
climate change adaptation measures, or as “belt and suspenders”-policies that further encourage, or 
discourages, the same activities as the carbon tax, such as subsidies for renewable energy and support for 
energy efficiency measures. The “belt and suspenders”-policies should however be used with caution since 
their cost might exceed their benefits.  

The last category means that the revenues go to the central government’s budget. This is the case in many 
of the countries that have implemented a carbon tax, including Sweden (Åkerfeldt, 2016). Since a carbon 
tax often generates large revenues it makes a good source of income to the government to cover potential 
budget deficits or fund new activities. 

In the case of Peru, having such a large informal sector would complicate the recycling alternative of 
lowering other taxes. Since the poorest households often are not included in the tax base to begin with, the 
lowering of those taxes would not benefit them. However, they would end up paying for the carbon tax 
since they use fuels for transport or agriculture. This strengthens the argument for investing the revenues 
in public welfare or in “fill the gap”-policies. The fourth category is the least viable option for Peru since 
the government is not very efficient, hunted by corruption scandals and generally not trusted by its 
inhabitants; approximately 75% answered that the do not have any or not very much confidence in the 
government (Reuters, 2017; World Value Survey, 2012). 

3.2.4 Introduction rate 

The last consideration that needs to be made is the introduction period. According to Metcalf and Weisbach 
(2009), there are three options that each has its pros and cons. The first option is to introduce the tax over 
a longer period, making sure that the people and industry have enough time to adjust to the price changes. 
This is the preferred option by many governments since it reduces the tension a tax might create and 
minimizes the risk of agitating the economy. The idea is that the carbon tax is introduced at a low rate or 
small base and then increases yearly until reaching the desired level.  

The next option is the grandfathering of emissions. This means that a baseline level is established using 
emissions from a reference year. Future emissions below this level are then excluded from the tax making 
any emission increases subject for the tax. This option though is not considered to be optimal since it 
exacerbates the negative distributional effect of the tax (Metcalf, 2007a).  
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The last, and preferred by Metcalf and Weisbach (2009), is a cold turkey introduction of the tax. This, they 
mean, would maximize the “anticipation effect” forcing emitters to change their behavior more rapidly 
instead of letting the market adapt to the tax and in that way not decreasing the emission to the same extent. 
Also, this option would expedite the effects of a carbon tax since the reductions would be immediate.  
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4 Multi-Actor Multi-Criteria Analysis 

The Multi-Actor Multi-Criteria Analysis (MAMCA) is a version of a Multi-Criteria Decision Analysis 
(MCDA) with the option of including several stakeholders in the decision process. The MAMCA is widely 
used for choosing between policy alternatives and is especially liked due to its user friendliness (Lebeau, et 
al., 2010). This is important since the stakeholders have different backgrounds and academic levels. The aim 
of a MCDA is not to provide the correct and complete answer but instead, support the decision makers in 
the right direction.  

This chapter develops the first five steps out of the seven described by Macharis, et al. (2012).  

4.1 Carbon tax alternatives 

The first step in the MAMCA is to identify the problem and solution alternatives. The problem is finding 
what the stakeholders think is the most suitable carbon tax for Peru. The alternatives are defined as three 
tax scenarios as well as a Business as Usual scenario for benchmarking. The scenarios are developed using 
the previously described design factors in section 3.2, as a base. There are 4 identified tax factors that can 
be combined in different constellations to form the three desired tax scenarios. The tax factors are: (i)tax 
rate; (ii) tax base, greenhouse gases; (iii) tax base, emitting sectors (sectors defined in Table 1); and (iv) 
introduction rate.  

A summary of all the alternatives is shown in Table 3. To provide some perspective, Table 3 also shows the 
share of emissions covered and potential revenues of the scenarios. The revenues are calculated based on 
the assumption that the tax is abided by to 100%, meaning that the value is only theoretical. The potential 

revenues, 𝑅𝑖, are found by multiplying the tax rate, 𝑇𝑅𝑖, by the yearly emissions within the tax base, 𝐸𝑖 

𝑅𝑖 = 𝑇𝑅𝑖 ∗ 𝐸𝑖 

As for the enforcement of the tax, the National Inventory of Greenhouse Gases offers a methodology guide 
on how to estimate emissions from all sources (MINAM, 2014b). This guide is therefore proposed as a tool 
to include the chosen sectors in the tax base. The alternatives presented below are supposed to be used as 
scenario guidelines and not finished tax designs. Since the complexity level rises from Basic to Extensive, 
the scenarios build on each other, meaning the tax base included in the Basic scenario is also included in 
Medium and Extensive.    

Table 3: Scenario summary 

 BAU Basic Medium Extensive 

1. Tax rate [USD/tCO2eq] 0 5 15 30 

2. Tax base, GHG N/A CO2 CO2, CH4 CO2, CH4, N2O 

3. Tax base, emitting 
sectors 

N/A  Energy 

 Industrial 

Processes 

 Energy 

 Industrial 

Processes 

 LULUCF 

 Energy 

 Industrial 

Processes 

 LULUCF 

 Agriculture 

 Waste 

4. Introduction rate N/A 5 Years 5 Years Direct 

Potential share of 
emissions covered 

0% 29% 80% 100% 

Potential revenues [million 
USD] 

0  241 1,965 5,139 

Share of total tax revenues 0% 1% 6% 16% 
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4.1.1 Basic 

The first policy alternative is the most basic one. This means that it has the benefit of being easy to 
implement and monitor. However, due to its simplicity it will cover less emissions than the other 
alternatives. First, the LULUCF emissions are excluded in this scenario. As described in section 2.1, the 
emissions from this sector are mainly due to forest conversion of small-scale farmers and illegal activities. 
This mostly takes place in uncategorized areas that have no responsible supervising entities. This means that 
the measuring of emissions and enforcing the tax will prove difficult with the current conditions. Also, since 
a large part of small-scale farmers are poor, the ethics of including them in the tax base is questionable.  

This scenario only includes carbon dioxide emissions and is not applicable on LULUCF for simplicity 
reasons. Another argument for excluding the sector is that the country’s iNDC already has a strong emphasis 
on LULUCF. The tax rate is at a minimum, starting at 1 USD/tCOe2 and slowly increasing over a five-year 
period up to 5 USD/tCOe2, which is the tax rate applied in Chile. This will assumingly give all affected 
parties time to adjust to this new reality (Rivers & Schaufele, 2014). The rate is far below the global average 
of 26 USD/tCO2 and the global rate for CO2eq stabilizations at 550 ppm according to IPCC (2017).  

The emissions included in the tax base are limited to energy and industrial processes, as described by Table 
1. These emissions are chosen due to simplicity, as argued by Metcalf and Weisbach (2009). This implies 
that theoretically 28% of emissions will be covered by the tax. The real coverage will be lower due the cost 
and difficulties of compliance and administration of including 100% of the sectors. Although this number 
might seem low, it would correspond to almost half of emissions if disregarding the LULUCF sector.  

To further increase administrative simplicity, the tax will be directed far upstream, meaning producers and 
importers of carbon emitting goods. To mitigate the storage effects described by Marron, et al. (2015), the 
tax will be applied at the transaction of these goods and not when they are produced. However, storage 
effects can still occur since the tax is applied upstream and there are several steps in the production and 
supply chain.  

4.1.2 Medium 

This scenario can be considered as a compromise between the “Extensive” and “Basic” scenario, trying to 
incorporate as large tax base as possible and minimizing the adverse economic effects. Apart from the energy 
sectors and industrial processes’ CO2 emissions, this scenario will incorporate some of the LULUCF since 
the sector is responsible for half of the countries emissions. Moreover, when designing environmental taxes, 
it is recommended to have few, if any, exceptions in the tax base (OECD, 2011). The largest emissions from 
LULUCF can be traced to “Forest and grassland conversion” as described in Table 1 and these will be the 
included emissions in this scenario. This source is also the single largest contributor to emissions.  

As stated in the “Basic” scenario, the emissions from LULUCF are mainly due to small scale farmers making 
the incorporation of the sector in the tax base a challenge. There are however already some programs in 
place that could be collaborated with to succeed. One of these programs is the “Direct Cash Transfers” or 
as it is called in Spanish, “Transferencias condicionadas de recursos, TDC”, that offer indigenous 
communities payments for the conservation of forests as an alternative to deforestation (Conceição & Jung, 
2017). This is one possible way of incorporating the LULUCF sector, by offering farmers a part of the 
program in exchange for their participation in the tax base hence securing the neutrality of the tax. 

To further increase the tax base, this scenario will also include methane emissions from the category 
“fugitive emissions from fuels”, within the energy sector. Fugitive emissions occur during the entire lifecycle 
of fuels such as natural gas. Since the primary component of natural gas is methane, leakages during 
extraction, transportation or combustion has a significant impact on total emissions (Bradbury, et al., 2013). 
This way, the tax base will cover theoretically 76% of all emissions.   

According to Metcalf (2007b) the optimal tax rate is 15 USD/tCO2eq and Nordhaus (2014) suggests a 
similar rate at 7.4-13 USD/tCO2eq. Therefore, the rate for this scenario is set at 15 USD/tCO2eq. The tax 
rate will still be below the global average and the global rate for CO2eq stabilizations at 550 ppm.  

As in the “Basic” scenario, the introduction time should be slow giving the stakeholders time to adjust to 
the new tax. This is especially important for the agricultural sector since it mainly consists of small-scale 
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farmers lacking financial ability. The tax rate will start at 1 USD/CO2eq and rise over a 5-year period, just 
like the “Basic” scenario.  

4.1.3 Extensive 

The last scenario to consider is the highest and most extensive one of the three. Here the focus is on trying 
to incorporate as many emissions into the tax base as possible and setting the tax rate at a high level. The 
goal is to create the most mitigating effect from the tax and developing a greater re-investment program 
giving less priority to the feasibility of implementation and enforcement.  

The tax rate chosen for this scenario is equal to the rate used in the case study of Indonesia, which is 30 
USD/CO2 (Yusuf & Resosudarmo, 2015). It is chosen because the study shows that the rate would only 
have a slight impact on the economy, and that the distributional effects could possibly be progressive. The 
rate is above the global average, meaning that it can be considered as high.  

This scenario has the largest tax base making it more complex to administer than the other scenarios. Alike 
the “Medium” scenario, this will include the emissions of the LULUCF sector but it will also incorporate 
some of the emissions from the agriculture sector and waste. The agricultural sector is responsible for 90% 
of total N2O emissions which have the highest global warming potential of all gases included in the National 
Inventory of Greenhouse Gases. The sector, and more specifically enteric fermentation, is also the greatest 
emitter of methane, caused by the digestive process of some animals. The second largest source of methane 
emissions is the waste sector.  

As mentioned above, the implementation of this scenario would need much work to render feasible and 
might not be very realistic given the Peruvian reality. However, this is the scenario that resembles the 
theoretical optimum most since it includes almost all emissions in its tax base.     

Unlike the other two scenarios, this will apply a “cold turkey” introduction as described by Metcalf and 
Weisbach (2009). This will guarantee the maximal effect of the tax by not letting the stakeholders adapt to 
the new cost and instead having to make more drastic emissions cuts. This alternative might have negative 
consequences for many of the stakeholders but in the emission mitigating sense it is the most effective.  

4.2 Stakeholder identification 

The purpose of the MAMCA methodology is to incorporate stakeholders into the decision-making process. 
Stakeholders are those affected by an introduction of a carbon tax. In theory, this would apply to every 
institution in, and around, Peru since a carbon tax could affect energy and commodity prices which have 
broad implications. To incorporate all possibly affected institutions is however not practically feasible. 
Instead, six stakeholder groups are identified with the help of literature: government, end users, energy 
producers, energy and environmental organizations, forestry and agriculture and the industrial sector (Figure 
18).  

The theory to define these stakeholder groups is based on the nested hierarchical structure of a socio-
economic perspective (Giampietro & Bukkens, 2015). The structure consists of households, service and 
government, building and manufacture and agriculture. However, these sectors have been adjusted to fit the 
purpose of this study by combining them with the emitting sectors described in section 2.1. The stakeholder 
groups identified are: (i) government; (ii)households; (iii)energy Producers; (iv) energy and environmental 
NGO’s; (v)forestry and agriculture; and (vi) industry. To identify the members of each stakeholder group, 
first a few key actors are interviewed. These actors are then asked who else, according to them, should be 
included in the study, as recommended by Macharis, et al (2012). Three actors respectively were interviewed 
within the stakeholder groups Government, Energy Producers, Energy and Environmental NGO’s and 
Industry. Two actors were interviewed from Forestry and agriculture and 162 respondents made up the 
household stakeholder group.  

All actors within the stakeholder groups were asked to answer a survey distributed online before the 
interviews. This gave some insights beforehand of the position of said actor that could be used during the 
interviews and provided a statistical base of their opinions. The total number of respondents were 200 and 
the survey can be found in Appendix A. Of the 200 respondents, 162 of them were from individuals, 26 
represented a company, 8 represented governmental institutions or agencies and 4 NGOs.  
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1. Government 

The government has an obvious role as a stakeholder since it is the body responsible for enacting and 
enforcing the tax. Also, the government should act in the interest of the people and environmental concern 
is one of the priorities.  

Of the 19 existing ministries, three are identified as stakeholders in this study: The Ministry of Environment 
(MINAM), the Ministry of Energy and Mines (MINEM) and the Supervisory Body of Investments in 
Energy and Mining (OSINERGMIN).  

2. Households 

The next stakeholder group are the households. This is the group that will most likely be paying for the tax 
in the end. Although the tax would be implemented upstream, companies will adjust their prices downstream 
to minimize their damages. This group will be targeted differently from the others since it would be hard to 
find one, or even five, representatives of this group. Instead, the answers from individuals in the survey 
were used as this stakeholder groups opinions. 

Of the 162 individual respondents 42% were male, 55,5% female and 2.5% did not want to answer. The 
majority (92%) answered that they live in Lima but 8% answered other areas such as Arequipa and Piura. 
The age distribution, income and educational levels of the respondents can be found in  

Figure 15-Figure 17. 

 

Figure 15: Age distribution of the 162 respondents 
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Figure 16: Educational level of the 162 respondents 

 

Figure 17: Income distribution in PEN of the 162 respondents 

3. Energy Producers 

The stakeholder group includes different types of energy producers, both in terms of electricity and fuels. 
To get a fair understanding of the energy sector’s opinions one of actor of each main type of energy 
production form was included: hydropower, natural gas and oil. Actors included as stakeholders in this study 
are: Engie Energía (gas and hydropower, solar in construction), Fenix power (gas), Petroperú (oil). 

4. Energy and Environmental NGO’s 

While the previous stakeholder group only contains energy producers, this group consists of organizations 
related to energy and environment. These actors are meant to represent the people’s interests within energy 
and environmentally related questions. The group consist of both national and international organizations 
that set the politics for the country. The actors interviewed are: DESCO (Center for Studies and Promotion 
of Development), World Energy Council and the Peruvian Chamber of Renewable Energy.  

5. Forestry and Agriculture 
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As mentioned in section 2.1, this sector mainly consists of small scale farmers, living in remote areas. 
Therefore, to gain understandings of the stakeholder group, one NGO´s and one private actor was chosen 
to represent the sector. The interviewed actors are: WWF and the president of the Committee on Wood 
and Wood Industry. 

6. Industry 

The industrial sector in Peru, and specifically the mining industry, is vital to the economy. In fact, the 
country’s GDP was primarily driven by the mining industry during 2015 (OECD & ECLAC, 2016). 
Although the emissions from industrial processes are the smallest category (see Figure 5) the impacts a 
carbon tax might have on the sector are important to consider since it is one of the main energy consumers 
in the country (Silva-Macher, 2015). Because of this, any price changes in electricity or fuels would impact 
the industrial sector and hence the economy. The companies chosen to represent this sector are: Southern 
Copper, Cementos Pacasmayo and one of the major industrial unions of the country.  

4.3 Definition of stakeholder criteria and weighing  

The stakeholders and their respective criteria are presented in Figure 18. As described by Turcksin et al., 
(2010) the criteria can either be identical for all stakeholder groups or specific, that fits their needs. Since 
the stakeholder groups are not homogenous, the choice of assigning specific criteria was made. The criteria 
for each stakeholder group was identified mainly using their own objectives, expressed through policy 
documents and information found on their websites, but also using the opinions of experts on the respective 
field. The chosen criteria are the ones that in some way are affected by the introduction of a carbon tax. 
This means that for example economic effects on the country are not included, as discussed in section 1.2. 
Otherwise, the criteria reflect a spread of social, economic and environmental objectives of the stakeholders.  

The opinion of each stakeholder groups is assumed to be of equal importance to the introduction of a 
carbon tax. This means that no weights, or equal weights to be specific, are assigned to the different groups. 
This is the most common approach and used in all MAMCA so far (Macharis, et al., 2012). 

 

Figure 18: Stakeholders and criteria’s 

The criteria weighing for all stakeholder’s, except the household sector, was performed during the interviews 
where the stakeholders were asked to weigh the criteria using the Saaty scale for pairwise comparison (Table 



-37- 

 

4). The scale presented to the stakeholders is a simplified version of this and is shown in Appendix B. The 
stakeholders were asked to choose between two criteria at the time and name which criteria was the most 
important to them and the intensity of the importance (from 1-9). The weightings for the stakeholder groups 
are presented in Appendix C.  

Table 4: The Saaty scale for pairwise comparison. 

 

Source: (Saaty, 2008) 

1. Government 

The criteria for the government are defined using the policy documents presented in section 2.3. Apart from 
the objectives defined there, two other criteria were added. First, the compliance of the stated iNDC which 
did not exist at the time of drafting the above-mentioned policy documents. Second, the objective of having 
a low burden of administration due to taxes. This objective was added due to the information provided by 
the OECD on the countries struggle to enforce and administer current taxes.  

2. Households 

Since no appropriate representative of this sector was found, the sector is instead represented by 162 
respondents of a survey. Because of the format, the Saaty scale was no longer suitable an instead a simplified 
version of it was used. The survey allowed the respondent to either choose one of two options or giving 
them equal importance but the scale from 1 to 9 was not available. Their choices were then translated into 
the Saaty scale; An answer of preference of one criteria translates to nine point on the Saaty scale and an 
answer choosing equal importance translates to one point.  

The survey consists of three sections: Personal information, weighing of criteria and general opinions. A 
representation of the survey can be seen in Appendix A. The criteria chosen for this stakeholder group are 
an interpretation of the government’s criteria. Since the government are assumed to represent the best 
interest of the people their objectives can be used, with some modification, for this stakeholder group as 
well. One criterion was added though, which is “Good public transport”. This criterion was defined after 
speaking to the population. Since the fuel prices most likely will increase due to a tax, there is a fear of a 
higher pressure on the, already inadequate, transport system. 

3. Energy Producers 

The criteria for this stakeholder group was defined together with Acres Investment, a company with insight 
into the energy sector, and the websites of energy producers. Another source of information was the annual 
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energy congress in Lima called “Expo Energía Perú” were the country’s foremost actors of the sector were 
invited. This was also one of the venues for defining the actors to be included in the stakeholder group. 

4. Energy and Environmental NGO’s 

The main purpose of this stakeholder group is to protect the interest of the people within energy and 
environmental issues. Therefore, criteria were chosen that reflect these issues in Peru. These were also highly 
influenced by the policy documents stated in section 2.3. 

5. Forestry and Agriculture 

The criteria form this stakeholder group is based on the conditions that the forestry and agriculture have in 
Peru. Since a large factor of emissions is deforestation, this is something that must be reduced which means 
reducing the burning of forests by farmers. However, this would imply that the freedom farmers to do as 
they please with the land at their disposal (whether legally or illegally obtained) would decrease. This does 
not necessarily mean that these farmers will be left without a source of income, but they might have to find 
new opportunities (discussed in Chapter 6). The other criteria are taken from the household criteria since 
the majority within this stakeholder group are households. 

6. Industry 

Although Industrial Processes is the smallest category of emissions in the National Inventory of Greenhouse 
Gases (Table 1), the industry sector contributes to other emissions such as from transport and being a large 
consumer of electricity. These aspects helped define the criteria together with corporate policies such as 
having low environmental impact. The stakeholder group is also made up of private companies, making the 
profit aspects important 

4.4 Criteria and alternatives comparison 

Once the stakeholder criteria have been defined and weighted these must now be “operationalized” by 
assigning them indicators and defining if the criteria is qualitative or quantitative in nature. Now, experts are 
consulted to compare how the different alternatives/scenarios (BAU, Basic, Medium and Extensive) 
contribute to the criteria. This is, again, done using the pairwise comparison method and the Saaty scale.  

Although recommended, it is not necessary to let experts do this comparison; there are three alternatives to 
choose from: The expert, stakeholder and analyst approach (Macharis, et al., 2012). The analyst approach 
could be successful but is advised against since policy decisions are often multidisciplinary and knowledge 
that an analyst has, often in a specific field, might not cover it. By using the expert approach instead of the 
stakeholder approach any bias that a stakeholder might have, since they already have assigned values to the 
criteria (section 4.3), is avoided. 

Experts are chosen within different fields related energy and environment to give the study a broad 
perspective on the possible impacts the carbon tax scenarios might have on the stakeholder criteria.  

4.5 Overall analysis and ranking  

This step was performed using a decision support software that implements the Analytic Hierarchical 
Process (AHP) called “Super Decisions”. 

Since each group of stakeholders contain several actors, their aggregate opinions were calculated using the 
geometric mean (Macharis, et al., 2012). Then the pairwise comparisons collected at the interviews with 
stakeholder and experts were inserted to the software. The software provides a normalized ranking of the 

stakeholder criteria (using information provided by the stakeholders in step 3), denoted 𝑥𝑗, and the ranking 

of the stakeholder criteria relative to the alternatives (using the information from step 4), denoted 𝑦𝑖𝑗 . These 

are then combined giving the overall ranking of the alternatives for each stakeholder group, denoted 𝑧𝑖 
(Saaty, 1987): 

𝑧𝑖 =∑𝑥𝑗𝑦𝑖𝑗

𝑛

𝑗=1

 

where 𝑛 is the number of criteria in each stakeholder group. 
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The results were then plotted in figures presented in the next chapter. 

 

5 Results and Discussion 

This chapter presents and discusses the results from the Multi-Actor Multi Criteria Analysis and the 
implication these findings have. It also discusses the scenarios and the general feasibility of implementation 
of a carbon tax given the information attained throughout the study.  

5.1 MAMCA 

The previous steps result in six plots, describing the viewpoint of the stakeholder groups, and observations 
based on the interviews. The white bars, denoted “Priority” show the given priority of the categories on the 
horizontal axis and their respective value can be read from the vertical axis on the right. The ranking of each 
alternative is marked in colors and their values can be read from the left vertical axis. 

Figure 19 describes each stakeholder’s preference regarding the four alternative scenarios and shows the 
overall ranking while Figure 20 to Figure 25 shows an overview of how the alternatives perform for each 
criterion of the stakeholders. The overall result shows that the Extensive scenario closely followed by 
Business as Usual are ranked the highest, at 30% and 28.8% respectively, while the Basic and Medium 
scenario share a lower, similar position, at 20.7% and 20.8% respectively. However, it is important to have 
in mind that the overall ranking is not the focus of an MAMCA, but rather how each alternative performs 
compared to the stakeholders and their criteria (Macharis, et al., 2012). 

As can be seen in Figure 20-Figure 25, the extreme values belong mostly to alternative BAU or Extensive 
while Basic and Medium have more moderate values. This is also shown in Figure 19, as the stakeholders’ 
preferences regarding BAU and Extensive vary significantly more than regarding Basic and Medium. 
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Figure 19: The overall stakeholder perspective 
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Figure 20: The government's view 

 

 

Figure 21: The Household's view 

0

0,1

0,2

0,3

0,4

0,5

0,6

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

Comply with
INDC (GOV)

Development of
Gas Industry

Diversification
of Energy

Matrix

Environmental
Well Being

Increase
Renewable

Energy

Low Energy
Prices

Low Tax
Administration

Overall

PriorityAlternatives

Government

Priority BAU Basic Medium Extensive

0

0,1

0,2

0,3

0,4

0,5

0,6

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

Energy Stability Environmental Well
Being

Good Public
Transport

Low Energy Prices Low Taxes Overall

PriorityAlternatives

Households

Priority BAU Basic Medium Extensive



-42- 

 

 

Figure 22: The Energy Producer's view 

 

 

Figure 23: The Energy and Environmental NGO's view 
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Figure 24: The Forestry & Agriculture's view 

 

 

Figure 25: The Industry's view 
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The inconsistency ratios of the aggregated criteria and alternatives were checked and none of them exceeded 
10% as recommended by (Saaty, 1990). However, the individual inconsistency ratios for each stakeholder 
might exceed 10%. The reason for not performing an inconsistency test for all actors is that the total number 
of respondents amounted to 176, and would therefore not be feasible within the timeframe. This choice can 
be supported by Karapetrovic & Rosenbloom (1999). The writers describe a contradiction to the 
inconsistency test and claim that the pairwise comparisons can still be made consciously.  

The responses of the experts in step 4 were similar and therefore no sensitivity analysis of their choices was 
performed (Macharis, et al., 2012). However, the opinions of the individual actors within the stakeholder 
groups were not always coherent. Therefore, a sensitivity analysis was performed on their pairwise 
comparisons, using the built-in tool of Super Decision, and the results are presented in Appendix D. The 
blue, dotted, vertical line represent the actual weight of the alternatives used in the model. By dragging this 
line towards zero or one, it decreases or increases the given priority of the criteria by the stakeholder group. 
This shows that there is a large sensitivity of the priorities of the BAU and Extensive scenarios but not of 
the Basic and Medium. This means that the results of the Basic and Medium scenarios can be assumed to 
be more robust against changes while Extensive and BAU should be analyzed with more caution. 

The open questions during the interviews with the stakeholders gave some insight to the topic that could 
not be attained though the pairwise comparison. Moreover, since the criteria were not formulated by the 
stakeholders themselves, the questions provided a platform for the actors to express opinions outside of 
the scope of the defined criteria.  

The first and foremost insight was the controversy surrounding the word “tax”. As described in section 2.3, 
the government support is not high in Peru, making any tax increases highly questionable by the population. 
The Peruvian fiscal system differentiates between three forms of tributes: tax, fees and contributions. Taxes 
are all tributes aimed at increasing the governments income and go directly to a black box. Fees are payed 
in return for some sort of service or favor. Lastly, contributions are payments that be need to be directed 
back to the system where it was first taken from. An example of this is the canon, mentioned in section 2.3, 
where a tribute is paid by companies for performing activities in a region and where the collected tributes 
are given to the regional governments. The last tribute form is the best suited expression for the proposed 
carbon tax but was not used during the interviews since the common name is carbon tax. This complicated 
the communication during some of the interviews since a “tax” is not meant to be reinvested and the word 
“tax” is controversial.  

Most of the interviewed actors expressed a strong negative opinion when first presented with the proposed 
topic. Some suggested studying other policy tools and countries and a few were even offended by the idea 
of implementing a carbon tax in Peru. However, during the interviews many changed their opinion, if not 
completely, at least to be hesitant or neutral. Very few remained strongly negative to the proposal when 
presented with all the facts. This shows a great need of information and knowledge of carbon taxes in 
general. This is also supported by the results from the survey where 53% indicated that they had not heard 
about a carbon tax before.   

Another finding from the survey was the respondents view of a carbon tax in Peru. As shown in Figure 26, 
almost 40% of the 200 respondents think it’s a good idea to introduce a carbon tax and only 4% are 
completely against it. 32% answered that the idea is good but that it would not work for Peru. This was also 
an opinion expressed by many of the stakeholders during the interviews. When asked to explain this view, 
the answer was that Peru is a very different country compared to others.  
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Figure 26: Respondents view of a carbon tax in Peru (200 answers) 

1. Government 

The governments overall view of the alternatives in Figure 20 show a preference towards the Extensive 
scenario followed by BAU, Medium and last Basic. In five out of the seven criteria, the Extensive scenario 
performs best, while it preforms worst in the remaining two criteria. The criteria “Low Energy Prices” is 
rated as most important of all criteria, the alternatives performance against it is more important that for 
example “Low Tax Administration”, which is rated lowest, and thus more important for the overall result. 

Although the government shows a preference towards the Extensive scenario, they are not acting 
accordingly. The mixed messages that this sends out could contribute to the lack of trust of the government. 
The first question that arose was the lack of previous studies within the subject. The lack of knowledge 
might be one answer but several governmental officials did say that they knew and understood carbon taxes. 
Instead they shared the view of Peru as a very different county compared to the rest of the world and 
therefore no studies nor suggestions of implementation of carbon taxes had been performed. However, 
there are different opinions within the government. The Ministry of Environment expressed a need for a 
policy change and an interest in carbon taxes. 

2. Households 

The overall household preference of the scenarios is very close but with a slight favor of the BAU scenario 
(Figure 21). The cost of a carbon tax is often payed to the households in the end (e.g. by increased energy 
prices) which supports the overall preference of the BAU scenario. The most important criteria according 
to them are “Environmental Well-Being” and “Good Public Transport” followed by “Low Energy Prices” 
and “Energy Stability”. This is interesting since it follows the pattern of the response made in MY World, 
showed in Figure 4, thus somewhat verifying the results of the performed survey.  

One of the main concerns of this stakeholder group is the usage of the carbon tax, which was expressed 
through the survey. Although presented as a tax that should be reinvested, only 22% believes that it will be 
reinvested to the population; the majority thinks that it will go either to corruption or to the central 
government’s budget. As presented above, many households are in favor of a carbon tax but they just do 
not trust the government enough to completely support it. The promising and execution of the reinvestment 
of a carbon tax could prove effective in gaining the households’ support. 

3. Energy Producers 

The Energy Producers show a preference towards the BAU scenario in Figure 22. The stakeholder group 
have in fact the second strongest preference of BAU, after Industry. This can be explained since the BAU 
scenario performs best in the, by far highest rated criteria is “High Profit Margins”. Since the Energy 
Producer group is made up of private enterprises, these profit-seeking opinions are to be expected.  
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Although most of the energy producers understood the point of having a carbon tax, their opinions were, 
as many of the others, that Peru is a unique country and that a carbon tax would therefore not work there. 
Since the electricity is mainly produced with natural gas and hydro power, the matrix is relatively clean. This 
was one of the main arguments against a carbon tax from actors within this sector. If the actors in fact have 
low emissions then they would end up paying very little, hence the sector has no economic reason to oppose 
the tax. This however, was not something that the actors agree with and many then changed their initial 
statement of having very small emissions, to admitting to having emission and thus making it an economic 
reason.  

Depending on the reinvestment scheme, companies could receive compensation for a transition period or 
get subsidies for investing in renewable energy, an untapped market sought after by many of the energy 
producers. This realization also made several of the actors soften their position, which was initially negative 
and even taking a positive stance given the above-mentioned benefits. 

4. Energy and Environmental NGOs 

This group shows a strong preference towards the Extensive scenario and the most important criteria, 
according to the group, is the “Diversification of Energy Matrix” (Figure 23). The only criteria in which the 
Extensive scenario did not perform the best was the “Low energy prices”, where BAU performed the best. 
The interviewed actors had the most prior knowledge of carbon taxes which could be one explanation to 
why the Extensive scenario performed the best in all but one criteria.   

The actors within this group aim to improve the Peruvian environment and energy system in a sustainable 
way. This means that the group has the entire sustainability framework in mind and work with proposals 
that comply with it. One of the actors from this group has decided to pursue the drafting of a carbon tax 
proposal based on this study.  

5. Forestry & Agriculture 

Forestry and Agriculture rated “New Market Opportunities” the highest followed by the “Freedom to 
Convert Land”, while “Low Energy Prices”, “Low Taxes” and “Reduce Deforestation” were all ranked 
much lower (Figure 24). This can be explained by looking at the conditions of the actors within the 
stakeholder group, as described in section 2.1. Many of the actors are not included in the general tax base, 
they do not have much access to energy, specially not to the national grid, and although the impact of 
deforestation would be high on the group, the need for new income alternatives and freedom to convert 
the land at their disposal (legal or illegal) is much higher for their immediate survival.  

6. Industry   

The Industrial sector performs similar to the Energy Producers, where “High Profit Margins” criteria is 
rated the highest and the BAU scenario performs overall best (Figure 25). Moreover, the actors had similar 
reactions to the energy producers when presented with the idea of a carbon tax.  

The reason for opposing a carbon tax was mostly based on economic interests and their support could be 
found if they are properly compensated. However, proper compensation is not necessarily equivalent to 
monetary compensations in the same size as their increased direct or indirect costs. The industry in Peru 
has faced conflicts related to the environment and could therefore see the advantage of supporting 
environmental causes, since this would help their image. 

5.2 Feasibility analysis 

Given the results presented above, the two most feasible tax scenarios seem to be the Basic or Medium, 
both described in section 4.1. These both scenarios performed consistently in most of the criteria in contrast 
to the Extensive and BAU scenario which performed either best or worst. Although the Basic and Medium 
scenario did not perform best in any criteria they are well suited as a compromise of the stakeholders 
polarized opinions. Finding a political compromise is a great advantage when dealing with a question 
affecting as many as a carbon tax. The Basic and Medium scenarios also performed well under the sensitivity 
analysis giving them further advantage.  

According to an officer of the Ministry of Environment, an updated version of the National Inventory of 
Greenhouse Gases from 2012 was going to be released during 2017 (Torres, 2017). The official document 
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has not yet been released by the government and was therefore not used for this study. This new version 
has a new methodology for calculating emissions which results in a different emission balance. The new 
version shows a decrease of the share of LULUCF and increase of Energy making them equal in percentage 
of emissions. Since the Basic and Medium scenario perform very similar throughout the study, this changes 
the outcome of the study somewhat. The implication of this is that the Basic scenario would have more 
leverage since it includes a larger share of emissions than before. 

Another aspect that increases the feasibility of the Basic scenario is the exclusion of LULUCF. Given the 
emission balance of 2012, the inclusion of LULUCF was important since the energy sector alone only 
represented 26% of emissions. The inclusion of LULUCF was controversial and not very popular among 
the people interviewed but was somewhat compensated by the increase in covered emissions. Small scale 
farming makes the incorporation of LULUCF in the tax base ethically questionable. Farmers are often poor 
making any additional expense an issue. However, the sector is important and other alternatives exist to 
include them in the carbon tax system without including them in the tax base. 

Since farmers mostly deforest due to lack of other options, one alternative is to offer them just that. There 
are several initiatives for decreasing deforestation and at the same time improving conditions for farming 
community. The direct cash transfers, mentioned in section 4.1.2 are one example of this. Another is an 
initiative by Reforesta Perú, a private company that aims to reforest and create wealth for the region. The 
fertile land in the Amazonian region is known for its capacity of growing trees several times faster than 
other countries. The business concept is to grow high quality wood on already deforested areas using cutting 
edge technology. Most of this land is in remote areas but where farmers live in rural communities. This 
creates the labor base of the business and improves the living standard of the farmers by giving them a 
salary. One way of including these types of ideas in the carbon tax system is to reinvest the revenues obtained 
from the tax.  

The reinvestment alternatives are an important factor of this study. The stakeholders were asked during the 
interviews and in the survey what they thought were the best reinvestment alternatives. Figure 27 shows the 
answers form the survey when asked to choose the two best alternatives for reinvestment. These answers 
can provide important knowledge on how to get the general populations approval of introducing a carbon 
tax (Gevrek & Uyduranoglu, 2015).  

One interesting finding from the answers is the lack of interest in tax cuts. This is the recommended 
alternative for reinvestments by several studies, and the general opinion among the population is that the 
tax level is already too high. Instead, the survey shows a stronger preference towards investments in 
renewable energy and environmental improvements unrelated to climate change. These alternatives are also 
among the recommended but should be applied with caution as described in section 3.2.3.  

Metcalf & Weisbach (2009) recommend recycling revenues through reductions of other taxes, an option 
similar to alternative 1: “offsetting the new burdens that a carbon tax places on consumers, producers, communities, and the 
broader economy”, presented in section 3.2.3 (Marron & Morris, 2016). This is however something that would 
prove hard to implement since the country´s tax paying population is small. This recycling option would 
therefore not cover the people most affected by a carbon tax and hence not offsetting the burdens placed 
on the system.   
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Figure 27: Best recycling alternatives according to the 200 respondents of the survey 

The result from the survey show findings similar to the study by Gevrek & Uyduranoglu (2015), called 
“Public preferences for carbon tax attributes”. The study investigated the opinions of the Turkish people 
regarding a carbon tax and found that revenue recycling for environmental purposes is the preferred option. 
This reinvestment option could be important for gaining acceptance from the public in Peru.  

The premise of the study is that the carbon tax revenues need to recycled. However, the exact proportions 
and destinations of the reinvestments are something that needs to be further investigated. Since many of 
the interviewed people and respondents of the survey show a positive attitude towards a carbon tax with 
recycling, this is a tool that could be used in the negotiations of an implementation. Depending on the 
importance of the opposing arguments the reinvestments could be used to compensate the harms.  

Given the results, the basic scenario seems to perform the best given the circumstances of Peru. However, 
the potential collection of revenues from the Basic scenario are 6 times lower that for Medium, meaning 
that the above discussed recycling options are more limited. The scenarios developed are not fully developed 
tax designs and should not be directly implemented. They were developed to give an indication of 
stakeholder opinions regarding the tax factors.  

The tax rate was at first an important factor for most of the stakeholders, as they immediately thought that 
the tax should be as low as possible. However, most of the people interviewed did not have expert 
knowledge of how to translate the carbon tax to price changes in commodity. These price changes are 
beyond the scope for this paper but some examples were presented to the stakeholders for perspective. The 
U.S. Energy Information Administration (2017) provide the approximation of the amount of CO2 produced 
when burning a gallon of gasoline, which is 19.6 pounds or 8.89 kg. Using unit conversions, it is found that 
a carbon tax rate of 5 USD/tCO2 would increase the gasoline price with 0.04 USD/gallon. A tax rate of 15 
USD/tCO2 would increase the gasoline price with 0.13 USD/gallon and a tax rate of 30 USD/tCO2 would 
increase the price with 0.27 USD/gallon. Most stakeholders were positively surprised when presented with 
these numbers since they though that the increase of commodity prices would be higher. This relatively low 
impact of the tax rate on the prices could be one of the reasons for the Basic and Medium scenario 
performing similarly. Given this finding, the argument can be made for combining some of the tax design 
factors from the Basic and Medium scenario for the final recommended carbon tax.  

As a final remark, the diffusion of the results from this study is important to influence decision makers and 
make them and stakeholders aware of the findings. 
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6 Conclusion and Recommendations 

A carbon tax could help Peru to improve their NDC and help the country in reaching goals such as joining 
the OECD. A carbon tax would also steer the country towards a more sustainable development and improve 
their negotiation position internationally. The acceptance of the public, organizations and enterprises is 
more likely to be attained if the carbon tax is designed properly. 

The study used a Multi-Actor Multi Criteria Analysis to get a better understanding of the stakeholders’ 
perceptions towards a carbon tax in Peru. The study examines four tax scenarios, Business as Usual, Basic, 
Medium and Extensive, each scenario with different tax design factors. The results show divided opinions 
among the stakeholders where the BAU and Extensive scenarios have the best overall performance. 
However, this is not the key finding of a MAMCA, instead the results focus on how the scenarios perform 
for each stakeholder group and their respective criteria. This shows that the Basic and Medium scenarios 
actually are better suited for Peru from an acceptance perspective.  

The recommended tax design is the Basic scenario due to its simplicity and feasibility. The Basic scenario 
does not include the controversial LULUCF sector and is easy to administer. However, since the Medium 
scenario performed similar, one option is to combine the two. The tax rate could for example start at the 
Basic level, 5 USD/tCO2eq and then, over time increase up to the Medium tax rate of 15 USD/tCO2eq. 
The tax base could also increase over time as the Peruvian society changes and develops.  

One important finding was the lack of information and knowledge surrounding carbon taxes. To gain 
acceptance, one of the first steps should be informational campaigns for educational purposes. The Peruvian 
population is interested in environmental issues and understand the consequences climate change might 
have on the country. However, the instruments required are not always understood and it should therefore 
be the duty of the government to provide information.  

The other important finding for gaining acceptance is the use of revenues. The study is built on the premise 
of a revenue neutral carbon tax. This means that all revenues should be directly reinvested and not go to 
the budget of the government. This is a crucial factor for gaining acceptance in Peru since the trust of 
government is low. The different alternatives suggested in this paper for recycling of revenue in Peru are: 

- Investments to decrease deforestation. This would further reduce emissions and if used properly, 

it could help rural communities and poor farmers and hence reduce the regressive effects of the 

tax. 

- Investments in infrastructure such as public transport to give the population an alternative to using 

cars. This would help offsetting the burden crated by a carbon tax.  

- Investments to increase renewable energy and environmental improvements unrelated to climate 

change. This could increase public acceptance. 

- Some of the revenues could be used as leverage during negotiation. Depending on the opposing 

arguments, the revenues could be used as compensation to affected parties.  

- Despite expert recommendation, revenues should most likely not be recycled in labor tax cuts. This 

is due to the large informal sector that is not included in the general tax base meaning that a labor 

tax cut would not help offsetting burdens for as many people. 

To conclude, it is feasible to gain stakeholder acceptance for the introduction of a carbon tax in a developing 
country such as Peru given a that the tax is properly designed. The study shows that the stakeholder 
preferences lean towards an introduction of a tax. However, some studies, such as the economic effects on 
the system, should be performed before a decision can be made. 
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8.3 Appendix C 

 

Figure 28: Government pairwise comparison matrix 

 

Figure 29: Household pairwise comparison matrix 
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Figure 30: Energy Producer pairwise comparison matrix 

 

Figure 31: Energy and Environmental NGO pairwise comparison matrix 
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Figure 32: Forestry and agriculture pairwise comparison matrix 

 

Figure 33: Industry pairwise comparison matrix 
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8.4 Appendix D 

Sensitivity analysis: Government 
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Sensitivity analysis: Households 
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Sensitivity analysis: Energy Producers 
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Sensitivity analysis: NGOs 
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Sensitivity analysis: Forestry & Agriculture 
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Sensitivity analysis: Industry 
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