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EXECUTIVE SUMMARY 

STWA, Inc. has developed has developed energy efficiency improving technology that 

reduces the viscosity of crude oil, called Applied Oil Technology (AOT), allowing oil to be more 

easily transported through pipelines. The purpose of this project is to develop a tool to calculate 

the potential value of carbon credits generated and carbon taxes avoided by the use of AOT, and 

to provide STWA with background knowledge on carbon credit trading and taxes. The STWA 

Carbon Credit Tool fulfills the former while this document fulfills the latter. 

The context for this project is carbon emission trading. Carbon emission trading schemes 

exist in many forms, but they share a common underlying purpose: To place a price on and 

ultimately reduce GHG emissions. Carbon emission trading schemes exist as both mandatory 

(cap-and-trade) and voluntary markets. In either case, the relevant market commodities for 

STWA are emission offsets. Emission offsets are certified reductions in GHG emissions 

generated by emissions reduction projects (such as AOT installations on oil pumping stations). 

These emission reductions, in units of 1 t CO2-eq. emission reduction, are called carbon credits, 

and are one form of tradable commodity in a carbon market. Buyers of carbon credits use them 

either to help meet their mandatory emission cap or, in voluntary markets, for brand building and 

financial speculation. 

Carbon taxes are levies imposed by regulators on the emission of GHGs. Eleven 

countries currently tax GHG emissions, ranging from $3-163 per t CO2-eq. Many large 

companies, including many energy companies, foresee carbon taxes in the US in the future. 

Currently, there are mandatory carbon markets in the EU, California, the northeast of the 

US, Quebec, Kazakhstan, Switzerland, New Zealand, Australia, and Tokyo. Future markets are 

being considered elsewhere, notably in China. Voluntary markets are much smaller (less than 

0.1% of the volumes traded in mandatory markets), yet they are predicted to continue to grow. 

They are also comparatively more global than mandatory markets, with most voluntary trading 

taking place in the US and Asia. 

The various mandatory and voluntary markets place restrictions on the kinds of projects 

that can create recognized emissions offsets (credits). For instance, California, Quebec, and 

RGGI (northeast US) do not accept energy efficiency projects as offset generators. Therefore, 

these markets are not viable outlets for AOT users. The three most prominent outlets for AOT 

emission reductions are the mandatory EU ETS and the voluntary Gold Standard and Verified 

Carbon Standard certifications. The EU ETS is a safe, more consolidated, and well-documented 

market; however, to generate EU ETS credits, AOT projects must be located either in UN-

defined Least Developed Countries (in the case of CERs) or in within the EU (in the case of 

ERUs). Additionally, due to over-allocation of emission allowances and the slow recovery from 

the 2008 financial crisis, European carbon offset prices are very low. The GS is the most 

lucrative of the voluntary markets, as GS credits undergo more rigorous verification and are 

therefore more valuable to buyers; however, there is also increased certification cost and risk of 

non-certification associated with GS. The applicable CDM methodology for all three of these 
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options is AMS-II.C., which describes the requirements for small-scale energy efficiency 

projects. 

A critical concept with certifying emission offsets is additionality. Additionality means 

that the emission reductions from a project are over and above what would have happened in the 

absence of the project. Additionality is extremely important to offset certification organizations 

because it ensures that the offsets they certify actually reduce net global GHG emissions. A more 

stringent definition of additionality, that the emission reductions must be shown to have not 

occurred in the absence of carbon credit revenues, is sometimes used. This more stringent 

definition is called financial additionality, and it implies that projects that are economically 

viable without carbon credit revenue—such as AOT—cannot be considered additional. The EU 

ETS methodologies appear to be compatible with the weaker standard of additionality. However 

both GS and VCS are unclear about whether they require projects to demonstrate financial 

additionality. This may be a significant obstacle for STWA customers. 

Since most small-scale project operators (such as AOT users) cannot generate large 

enough quantities of carbon credits to overcome the cost of certification, common practice is to 

partner with a carbon credit broker, who either simply buys carbon credits from small generators 

and aggregates them, or who acts as a seller’s agent in finding buyers for carbon credits. Broker 

fees can range from 10-20%, or possibly higher with increased responsibilities. 

Two case studies using the CC Tool are included at the end of this document: One 

demonstrating the estimation of carbon credit valuation for an AOT installation in North Dakota, 

and the other demonstrating the estimation of carbon tax avoidance from an AOT installation in 

Norway. The information in this document is, by necessity, general. Readers interested in 

learning more should consult the wealth of in-depth information in the additional resources 

linked at the end of this document. 
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PURPOSE 

Save The World Air, Inc. (STWA) has developed technology to reduce the viscosity of 

crude oil, called Applied Oil Technology (AOT), allowing oil to be more easily transported 

through pipelines. This technology represents a profitable investment for pipeline operators on a 

number of fronts, including increased product throughput, reduced pumping energy, and the 

generation of carbon reduction credits that can be traded in carbon markets or potentially used in 

the future to avoid carbon taxes. This project is the first stage in a larger goal of helping STWA 

communicate the value proposition of AOT to potential customers. The deliverable for this stage 

includes a flexible carbon credit (CC) modeling tool (the “CC tool”), documentation for the CC 

tool, and this document, which provides STWA with high-level background knowledge on 

global carbon trading and taxation schemes. The information in this document is, by necessity, 

general. Readers interested in learning more should consult the wealth of in-depth information in 

the additional resources linked at the end of this document. 

BACKGROUND 

Carbon emission trading 

This project is centered on estimating the quantity and value of carbon emission 

reductions, or “carbon credits” from installing energy efficiency improvements on crude oil 

pipeline pumping stations. The context for this project—and the basis for the value of carbon 

emission reductions—is carbon emission trading. Emission trading schemes exist in many 

forms, but they share a common underlying purpose, which is to place a price on greenhouse 

gas (GHG) emissions with the goal of efficiently reducing overall GHG emissions. While carbon 

dioxide is the most common greenhouse gas, many other gases are also greenhouse gases. 

Carbon emission trading programs typically cover multiple GHGs such as methane and nitrous 

oxide, discussed later. 

Carbon trading programs can be either voluntary or mandatory. Under mandatory 

programs, also known as “cap-and-trade” programs, a regulatory agency places an overall 

emissions limit on an industry, and issues carbon emission allowances (or “emissions permits”) 

in the amount of that cap to firms in the industry. These emission allowances can be distributed 

in a number of ways, including even distribution, seniority priority, lottery, auction, or some 

other method. After the initial distribution, the allowances are tradable among the regulated 

firms. If a firm can reduce its actual level of emissions below its allotted allowances, it can sell 

the remaining allowances to companies that would like to emit more than their allotted 

allowances. In this way, carbon trading schemes effectively create a market where the tradable 

commodity is the right to emit GHGs. Carbon trading systems are “efficient” in the sense that 

they can achieve a desired level of carbon emissions reduction at the lowest cost to society. The 

efficiency arises from the fact that the emissions market creates a price for carbon emissions; 

namely, the price higher-emitting firms pay to lower-emitting firms for their emission 
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allowances. Thus, firms with lower emissions abatement costs will reduce their emissions and 

sell their excess emission allowances to firms with higher abatement costs, allowing both types 

of firms to make profit-maximizing production decisions. 

Some cap-and-trade programs include provisions for emission offsets. Emission offsets 

are distinct from emission allowances, in that they are not issued by the regulatory agency, and 

are also used in voluntary emissions markets. Whereas emission allowances are permits to emit 

GHGs, emission offsets are reductions in GHG emissions, as compared to a baseline, created by 

an emission reduction project or activity. Emission reduction activities can take a number of 

forms, including reforestation (replanting depleted forests), afforestation (planting new forests), 

renewable energy development and deployment, fuel-switching, energy efficiency, and other 

programs that reduce atmospheric GHGs. The emission reductions achieved by installing STWA 

AOT technology would be an example of an energy efficiency emission reduction project. 

Carbon offsets are also referred to as “carbon credits,” which are simply standardized units of 

emissions reduction, typically defined as a reduction of 1 tonne (typically metric) of carbon 

dioxide equivalent (CO2-eq.) emissions (defined later).
1
 How carbon credits can be generated 

and how they are verified, certified, and traded varies depending on the carbon trading program. 

However, some common aspects will be discussed later. 

Emission offsets can be used by firms that are subject to a cap-and-trade system to lower 

the firm’s net emissions, helping the firm to comply with the emissions cap. For instance, a firm 

that wishes to emit 100 tonnes of GHGs and only has allowances for 90 tonnes of GHG 

emissions may either purchase 10 tonnes worth of allowances from other regulated companies or 

10 tonnes of emissions offsets from outside sources in order to comply with the mandated limit. 

All active cap-and-trade programs set limits on the percentage of emission reductions that may 

come from offsets. 

There are nine active mandatory carbon cap-and-trade programs at the national and 

sub-national level, covering the northeast US, California, the EU, Switzerland, Quebec, New 

Zealand, Australia, Khazakstan, and Tokyo. Each of these programs differs in its design, rules, 

and implementation. A brief summary of the more prominent markets will be provided later. 

Several other programs are currently in development, including China, Chile, Brazil, Costa Rica, 

Ukraine, Turkey, Korea, and the remainder of Japan. 

Voluntary carbon trading programs are different from mandatory programs in that 

there is no initial cap placed on emissions by a regulatory agency. Thus, there are also no 

emissions allowances; the only tradable commodities in these systems are emissions offsets. 

Firms that participate in voluntary programs do so for a number of reasons, but chief among 

these is brand building among environmentally conscious consumers. Other reasons include 

meeting internal GHG reduction goals, speculating in carbon credit markets, and building an 

                                                 

1
 The terms “offset” and “credit” will be used interchangeably hereafter. 
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inventory of green credits should future mandatory regulation emerge (Tanenbaum and Palla 

2009). 

Two principal types of firms are involved in a voluntary carbon market: Offset generators 

and offset buyers. Generators (also called operators or project proponents) create actual 

emission reductions and sell the credits to buyers, who use them to offset their own emissions. 

There are also other important third parties: Brokers, who purchase and aggregate credits from 

small-scale generators and offer them for sale in larger quantities on the market, standards 

organizations that establish standardized and accepted methodologies for designing offset 

programs and demonstrating additionality, and verifiers, who audit emission reductions 

programs to ensure they meet criteria specified by standards organizations. 

Carbon emission taxes 

Carbon emission taxes are simpler than carbon emission trading. Essentially, a regulatory 

agency imposes a tax for each unit of GHGs emitted, either as a flat rate or a variable rate that 

varies with the quantity of emissions and type of industry (CarbonTax.org 2014; Reuters 2010). 

The goal of a carbon tax is to set the price of carbon equal to the true social cost of marginal 

GHG emissions (from global warming, smog, etc). Estimates for this cost vary widely, from $10 

to over $300 per short ton CO2-eq. (CarbonTax.org 2014). Currently, eleven countries have 

implemented carbon taxes, with tax rates ranging from $3 per tonne in Japan to $163 per 

tonne in Sweden. Carbon taxes in these eleven countries are summarized in Table 1. Many large 

companies are currently making strategic plans that assume the presence of a carbon tax in the 

US (Exxon Mobile Inc. 2014; Koch 2014). 

Unlike a carbon cap-and-trade system, which regulates the total quantity of emissions, a 

carbon tax simply places a price on emissions. In a cap-and-trade system, reducing emissions 

results in excess allowances that can be sold, whereas in a tax system, reducing emissions 

reduces tax liability; therefore both systems encourage the reduction of emissions. In a 

competitive market, firms under both systems will reduce their emissions to the point where the 

marginal cost of emission abatement equals the marginal cost of emissions (either in tax liability 

or opportunity cost of foregone allowance sales). From a theoretical economic perspective, both 

options result in an efficient outcome (as defined above), and if the cap or tax are set 

appropriately, both systems achieve the same amount of emission reduction at the same cost. 

Whether carbon emissions trading or carbon emissions taxes are preferred is widely 

debated. However, a full discussion of the merits of both programs is beyond the scope of this 

document.
2
 

 

                                                 

2
 For an illustration and comparison of the efficiency of both tax and cap-and-trade systems, see http://www.env-

econ.net/carbon_tax_vs_capandtrade.html 

http://www.env-econ.net/carbon_tax_vs_capandtrade.html
http://www.env-econ.net/carbon_tax_vs_capandtrade.html
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Country Tax applies to Rate (US$ / t CO2-eq.) 

Australia Industrial sectors with emissions over 25,000 t CO2-eq. per year, 

large gas consumers, and large landfill facilities 

24 

British Columbia All fossil fuel consumers 29 

Denmark Households, services, and transport fuels; industrial users pay for 

heat used in special heating (operators covered by the EU ETS 

partially exempt) 

26 

Finland All fossil fuel consumers (some industries partially exempt) 78 for liquid auto fuel 

39 for heating fuels, 

coal and natural gas 

Ireland All fossil fuel consumers (operators covered by the EU ETS partially 

exempt) 

26 

Japan All fossil fuel consumers (some industries partially exempt) 3 

Norway All mineral oil, gasoline, and natural gas consumers, offshore oil and 

gas producers and distributors 

4-71 depending on fuel 

type and usage 

South Africa All economic sectors 13 

Sweden Households and services, some industry and agriculture partially 

exempt 

163 

Switzerland Hydrocarbon fuels used for heating; coal, oil, and natural gas 38 

United Kingdom Electricity generators (passed on to consumers on their electricity 

bill) 

7 

Table 1: Carbon taxes worldwide (source: World Bank (2013)) 

Additionality and Other Common Criteria 

Many GHG emission reduction certification standards exist (the terms ‘standards’ is 

misleading; they are far from standardized in scope or requirements). Nonetheless, it is more or 

less universally agreed upon that four common elements are required for emission reductions to 

be certified as carbon offsets. Namely, that the reductions are real, measurable, verifiable, and 

additional. 

The terms ‘measurable’ and ‘verifiable’ are used in the usual sense; measurable 

meaning that the emission reduction should be measured by comparing emissions before and 

after implementing the project, and verifiable indicating that the project should be audited by a 

third party. Surprisingly, neither the standards surveyed nor the language of the Kyoto Protocol 

provides any special meaning for the word ‘real.’ This suggests that it is also intended in the 

usual sense (i.e. distinct from fictitious or spurious). 

The last term, ‘additional,’ receives the most attention in all the standards. Although it is 

defined slightly differently in each standard and has been the subject of considerable 

international debate, in essence additionality means that the emission reduction is over and above 

what would have happened in the absence of the carbon reduction project. The United Nations 

Framework Convention on Climate Change (UNFCCC) Clean Development Mechanism (CDM) 

(the main standardization body for the EU Emissions Trading Scheme) defines additionality in 

this way: “A CDM project activity is additional if anthropogenic emissions of greenhouse gases 

by sources are reduced below those that would have occurred […] in the most plausible 

alternative scenario to the implementation of the CDM project activity” (Clean Development 

Mechanism 2014). 
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Demonstrating that a project is additional has been a controversial issue, but some 

standard restrictions on additionality apply. For instance, activities that are common practice are 

not considered additional; neither are activities that are legally required. Further restrictions have 

also been proposed, such as the concept of ‘financial additionality,’ which holds particular 

importance to STWA. Financial additionality states that projects that only projects that are 

profitable as a result of carbon credit revenues qualify as additional; if a project has favorable 

financials on its own, the assumption is that it would have happened regardless of carbon 

emission credits, and is thus not additional (Tanenbaum and Palla 2009). As AOT is 

(presumably) profitable on its own, it will likely fail the test of financial additionality. 

Currently, the CDM requires a ‘barrier test’ to demonstrate additionality for small scale 

projects (such as AOT), which simply requires the demonstration that significant barriers exist 

that would prevent the project from occurring if it were not creating CDM emission credits 

(Schneider 2007). Gold Standard and Verified Carbon Standard, two leading global carbon 

emission certification standards, adopt the CDM tests for additionality (The Gold Standard 2014; 

VCS 2011). All standards have developed methodologies that establish, among other things, 

how additionality is to be demonstrated for different types of projects. The onus of proof of 

additionality rests with the project proponent; it is the responsibility of the proponent to seek out, 

understand, and follow the established methodologies to demonstrate additionality. The CDM 

methodology applicable to AOT is AMS-II.C., discussed later. 

Carbon Dioxide Equivalence 

Greenhouse gases are gases that trap heat in the Earth’s atmosphere by absorbing and re-

emitting solar energy after it reflects off the surface of the Earth, in a process called radiative 

forcing. While carbon dioxide is the most well-known greenhouse gas, and lends its name to the 

carbon trading and carbon tax systems discussed above, it is by no means the only greenhouse 

gas, nor is it the most potent. Other gases, such as methane (CH4) and nitrous oxide (N2O) are 

more potent greenhouse gases—that is, they produce more radiative forcing per molecule. 

In order to discuss the effects of a range of gases on global warming, climate scientists 

have measured the relative radiative forcing of a wide range of gases, which can then be used to 

convert quantities of those gases into carbon dioxide equivalent (CO2-eq.) quantities. For 

instance, methane has been determined by the Intergovernmental Panel on Climate Change 

(IPCC) to be 25 times more powerful as a greenhouse gas than carbon dioxide over a 100-year 

time span. Thus, the carbon dioxide equivalent of methane is 25. In other words, in terms of 

global warming impacts, 1 kg CH4 is equivalent to 25 kg CO2. 

The IPCC publishes global warming equivalencies for 63 gases, which are available in 

the CC Tool as well as on the IPCC website (IPCC 2007). However, most carbon trading 

standards, including the CDM and Gold Standard, are only concerned with CO2, CH4, and N2O. 

For this reason, the CC Tool only calculates emissions from these three gases. The carbon 

dioxide equivalencies from these gases are shown in Table 2. 
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Gas CO2-eq.  

Carbon dioxide (CO2) 1 

Methane (CH4) 25 

Nitrous oxide (N2O) 298 

Table 2: Carbon dioxide equivalencies of primary carbon credit greenhouse gases 

GLOBAL CARBON TRADING MARKETS 

This section will briefly outline the most prominent carbon trading markets worldwide. 

There is a wealth of information available about each market (see the Resources section at the 

end); the focus here will be on information relevant to STWA AOT projects.  

 

 

Figure 1: National, sub-national, and regional carbon markets (source: World Bank (2013)) 

Mandatory carbon markets 

The active and proposed mandatory carbon markets are mapped in Figure 1. As can be 

seen in the figure, there are a variety of programs that vary in scope and integration with other 
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programs as well as design and requirements. The programs most relevant to STWA will be 

discussed here. Except where indicated, the information in this section is drawn from a report 

published by the World Bank (2013). 

European Union Emissions Trading System (EU ETS) 

The EU ETS is the oldest and largest carbon market, originated in 2005 and governing 

4.4 billion tonnes CO2-eq., or 45% of the EU’s annual GHG emissions. The EU ETS arose from 

the Kyoto Protocol and is regulated subject to the Clean Development Mechanism (CDM). EU 

ETS emission allowances, called European Union Allowances (EUA), are initially distributed in 

each compliance period by auction or for free, with a goal of no free allowances by 2027. These 

allowances can be traded without restriction among regulated emitters. 

There are two types of emission offsets recognized in the EU ETS: Certified Emission 

Reductions (CER) and Emissions Reduction units (ERU). CERs can only be generated by 

projects located in least developed countries (LDC), as defined by the UN.
3
 As of January 1, 

2013, ERUs may only be generated by a project located within a country that has ratified the 

Kyoto Protocol 2 (CP2), meaning only the 27 EU states and some other European countries 

hoping to join the EU. Regulated emitters can use offset credits up to between 4.5-11% of their 

2008-2012 allocation. 

To generate CERs or ERUs, emission reduction projects must comply and register with 

the CDM. In CDM terminology, AOT installations would qualify as small scale energy 

efficiency improvement projects. The relevant methodology for determining a baseline scenario, 

demonstrating additionality, and procedures for monitoring, reporting and verification (MRV) is 

called “AMS-II.C.: Demand-side energy efficiency activities for specific technologies, version 

14.0”.
4
 STWA customers wishing to generate CERs (in LDCs) or ERUs (in the EU) from AOT 

would have the responsibility of understanding and complying with this methodology. 

Figure 2 shows that carbon prices in the EU ETS, for both allowances and credits, have 

declined steadily in the past three years, owing to lower-than-expected emissions in the EU 

following a slow recovery from the 2008 financial crisis. There are currently no price controls in 

place in the EU ETS. However, prices are currently at all-time lows, and the European 

Commission has begun discussing various options to lower the overall emissions cap and thus 

raise prices. The CC Tool contains prices for EUAs, CERs, and ERUs. The EUA price is 

included as a reference, but is not directly relevant for STWA, as EUAs are emission allowances, 

not emission reduction credits. The relevant prices for STWA are the ERUs and CERs. 

 

                                                 

3
 For a list of LDCs, see http://unctad.org/en/pages/aldc/Least%20Developed%20Countries/UN-list-of-Least-

Developed-Countries.aspx  
4
 The methodology is available at 

http://cdm.unfccc.int/methodologies/DB/QLHVO5QIRIDVE6092VXPRAG9VZIOZP  

http://unctad.org/en/pages/aldc/Least%20Developed%20Countries/UN-list-of-Least-Developed-Countries.aspx
http://unctad.org/en/pages/aldc/Least%20Developed%20Countries/UN-list-of-Least-Developed-Countries.aspx
http://cdm.unfccc.int/methodologies/DB/QLHVO5QIRIDVE6092VXPRAG9VZIOZP
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Figure 2: Carbon prices in the EU ETS 

Regional Greenhouse Gas Initiative (RGGI) 

The RGGI was the first mandatory cap-and-trade system in the US. The program began 

in January of 2009 and now covers nine northeast states: CT, DE, ME, NH, MA, NY, VT, MD, 

and RI. The RGGI only regulates emissions from electricity generators with capacity of 25 MW 

or larger. Emission allowances are sold at quarterly auction. Power plants in the RGGI states can 

use offsets to achieve up to 3.3% of their emission reduction requirements. Offset projects must 

be located in one of the nine RGGI states, and must fall under one of five accepted project 

categories.
5
 Unfortunately, none of these categories are applicable to AOT. Although more 

categories may be included in the future, at present the RGGI is not a relevant carbon market 

for STWA customers. Nonetheless, the CC Tool includes the RGGI allowance auction price for 

reference (note, however, that this is the allowance price, not the offset price, which is not 

published online). 

                                                 

5
 The list of categories is available at http://www.rggi.org/market/offsets/categories 

http://www.rggi.org/market/offsets/categories
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California and Quebec Cap-and-Trade Program 

California initiated its carbon cap-and-trade system in 2012 and compliance began 

January 1, 2013. The program regulates electric utilities, cement, lime, and nitric acid producers, 

and refineries. Starting in 2015, transport fuel distributors and upstream natural gas producers 

will also be governed, covering about 85% of California’s total GHG emissions. In January 

2014, the Quebec cap-and-trade system formally linked with the California program so that 

allowances and offsets are fully tradable between the two programs, making them essentially one 

program. 

Emission allowances, called California Carbon Allowances (CCA), are both distributed 

for free to certain industries and auctioned. Regulated entities may use offsets to achieve up to 

8% of their required emission reduction. These allowances, called either California Carbon 

Offsets (CCO), or Golden CCO (a more stringent certification), must come from projects located 

in the US. Currently, the California system only accepts offset projects in five categories, none of 

which apply to AOT.
6
 Although more categories may be included in the future, at present the 

California cap-and-trade program is not a relevant carbon offset market for STWA 

customers. However, because transport fuel distributors (including pipeline operators) will be 

regulated starting in January 2015, AOT will represent a valuable tool for CA-based STWA 

customers to lower their emissions and create a revenue stream from selling allowances. 

For this reason, the CC Tool includes both California allowance and offset prices. 

Other Mandatory Carbon Markets 

Other mandatory carbon markets exist, including in Kazakhstan, Switzerland, New 

Zealand, and Australia. Future markets are currently in various stages of development in China, 

Korea, Brazil, British Columbia, Chile, Costa Rica, Mexico, Turkey, and Ukraine. At this time, 

these markets have limited relevance for STWA. For more information, see the World Bank 

(2013) report, linked in the additional resources. 

Voluntary Carbon Trading Markets 

In contrast to mandatory carbon markets, in which governments place legally binding 

emission caps on industries, voluntary markets provide a venue for non-regulated firms to 

participate in the carbon market. As mentioned, firms participate in voluntary carbon markets for 

a number of reasons, but primarily for green brand building and market speculation. Under 

voluntary trading schemes, companies engage with third party standardization organizations, 

who establish requirements and standards for emission reduction projects. Although there is a 

                                                 

6
 The list of categories is available at http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm 

http://www.arb.ca.gov/cc/capandtrade/offsets/offsets.htm
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move towards consolidation and harmonization (World Bank 2013), nearly three dozen 

voluntary standards currently exist. 

 

 

Figure 3: Global trade of voluntary offsets (source: Peters-Stanley & Yin (2013)) 

Firms wishing to create carbon credits using one of these standards typically contract 

with third party verification organizations to certify their projects comply with the relevant 

standards. The projects are then registered with the standards organization and credits are issued. 

These credits can then be traded on an open global market to other firms that wish to lower their 

carbon footprint by purchasing offsets. As can be seen from Figure 3, voluntary markets are truly 

global, with North America and Asia representing the majority of the trading activity. 



16 

The voluntary carbon market is very small, representing less than 0.1% of the volumes 

traded on the mandatory markets (World Bank 2013). Nevertheless, it is predicted to continue to 

grow and remain an important part of the global carbon market. Many large companies such as 

Microsoft, Walt Disney, Virgin Atlantic, and United Parcel Service have made commitments to 

buy carbon offsets, supporting the continued viability of this market (World Bank 2013). 

Although, as mentioned, many voluntary carbon standards exist, two in particular are the 

largest and most relevant for STWA: The Gold Standard (GS) and the Verified Carbon Standard 

(VCS).
7
 It is also worth noting that the Chicago Climate Exchange (CCX) was the first voluntary 

legally-binding carbon market in the US. It was widely considered a success during its operation, 

and maintained high allowance and offset prices. However, following the failure to pass a federal 

cap-and-trade program in 2009, the cap-and-trade portion of CCX was terminated in 2010; what 

remains is a voluntary offset program. However, CCX does not currently list energy efficiency 

projects as an approved offset project category, but does allow for the proposal of new 

methodologies. Highly motivated STWA customers may be able to successfully propose and 

certify an AOT project with CCX, but how likely this is to succeed is unclear. 

The Gold Standard
8
 

The Gold Standard is a non-governmental organization (NGO) founded in 2003 by the 

World Wildlife Foundation and other NGOs with the purpose of establishing and managing 

carbon emission reduction verification and certifications. The GS employs a holistic evaluation 

of carbon reduction programs and activities, using the United Nations Development Programme 

safeguarding principles to ensure that certified projects do no harm to communities, stakeholders, 

or the environment. Thus, the GS is concerned not just with GHG emissions reduction, but also 

all other environmental and social impacts. 

The GS incorporates seven principles that each project must meet: 

1) The project shall do no harm 

2) The project shall enhance sustainable development 

3) The project shall involve all relevant stakeholders 

4) Greenhouse gas emission reductions and carbon sequestration shall be real 

5) The project shall be compliant with all relevant laws and Gold Standard principles 

6) The project shall be transparent 

7) The project’s compliance and progress shall be monitored, reported and 

independently verified throughout the entire crediting period 

                                                 

7
 For more information on additional voluntary standards, see http://www.carbonneutral.com/resource-hub/carbon-

offsetting-explained/carbon-offset-standards 
8
 This section is based on information from http://www.goldstandard.org/energy/rules-requirements. 

http://www.carbonneutral.com/resource-hub/carbon-offsetting-explained/carbon-offset-standards
http://www.carbonneutral.com/resource-hub/carbon-offsetting-explained/carbon-offset-standards
http://www.goldstandard.org/energy/rules-requirements
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The GS is considered a very stringent carbon certification standard. In the words of the 

GS Principles, “only those projects that meet the highest standards and truly balance the needs of 

both global investors, local communities and other stakeholders, are certified.” AOT users will 

need to critically assess whether their AOT installation stands a good chance of being certified 

with GS. 

The GS offers three types of certifications: CERs and ERUs, for use in the EU ETS (see 

description of the EU ETS above), and Voluntary Emission Reductions (VER), for use in 

voluntary carbon markets. Because of the high quality of the verification and certification 

process, GS credits are more valuable to carbon credit buyers. Thus, GS credits command the 

highest market price of any voluntary credits ($8.99 at the time of this writing), and are second in 

price only to California credits.  

 

 

Figure 4: The Gold Standard certification process (source: 

http://www.goldstandard.org/energy/certification-process) 

The CER and ERU certification follows rules and uses methodologies identical to those 

of the CDM, described above, and the same restrictions on location of projects applies (i.e. 

projects must be located in an LDC for CERs and the EU for ERUs). GS VER projects may be 

http://www.goldstandard.org/energy/certification-process
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located in any country. GS offset projects must be independently verified with an approved 

verification organization, must be open for stakeholder comment, and must be continually 

monitored. An outline of the certification process is shown in Figure 4. 

Additionally, the GS contains several important project requirements. First, the only 

gases covered by GS are CO2, CH4, and N2O. Accordingly, these are the only gases included in 

the carbon credit calculation in the CC Tool. Second, the project must not have previously been 

announced to be going ahead without the revenues from carbon credits. That is, the project must 

be certified before being announced. GS certifies emission reduction projects in the areas of 

energy (specifically, energy efficiency, which would cover AOT) and forestry. Under GS 

definitions, AOT would qualify as either a micro-scale (under 10,000 t CO2-eq. reduction per 

year) or small-scale project. GS VER project activities can use either an approved CDM 

methodology or a GS-specific methodology. Since AOT would be covered under CDM 

methodology AMS-II.C., as discussed above, this would most likely be the best methodology for 

STWA customers to use for GS certification as well. Officially, GS VER, CER, and ERU 

projects can demonstrate additionality using any approved and applicable CDM additionality 

tool, which in the case of AOT, would again be AMS-II.C. However, the GS website also 

maintains that “if a project is viable in its own right, say through the sale of electricity, or 

because of government funding, regulation or other policies, then it cannot be used as an offset 

project as it would have been undertaken regardless of investment secured through carbon 

markets.” As an investment in AOT is (presumably) economically viable on its own, this 

requirement may prove problematic for certifying AOT projects with GS.
9
 

Verified Carbon Standard
10

 

The Verified Carbon Standard, like the GS, is an independent NGO formed by a number 

of environmental and business groups in 2005. Also like the GS, the purpose of the VCS is to 

create carbon reduction standards, oversee independent verification, maintain a registry of 

projects, and issue offset credits, called Verified Carbon Units (VCU). The VCS has been the 

most popular standard for voluntary carbon offsets in recent years (Peters-Stanley and Yin 2013). 

VCS covers six gases: In addition to the three covered by GS, it also covers 

hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6). These 

gases are currently listed in the CC Tool for the PE and Ecoinvent data sources, but are not 

included in the final carbon reduction calculation.
11

 Identically to GS, VCS accepts CDM project 

methodologies as well as several of their own design. Here again, the most likely route for AOT 

users would be to use CDM methodology AMS-II.C., as described above. VCS projects can also 

                                                 

9
 For more information specific to GS energy efficiency requirements, see http://www.goldstandard.org/wp-

content/uploads/2013/01/GSv2.2_Requirements.pdf 
10

 Unless otherwise noted, this section is based on information from http://www.v-c-s.org 
11

 Including these gases in the CC Tool increases the calculated emission reduction by less than 1% 

http://www.goldstandard.org/wp-content/uploads/2013/01/GSv2.2_Requirements.pdf
http://www.goldstandard.org/wp-content/uploads/2013/01/GSv2.2_Requirements.pdf
http://www.v-c-s.org/
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demonstrate additionality using any CDM additionality tool (such as AMS-II-.C.). Similar to GS, 

however, VCS defines the additionality requirement on their website as follows: “Projects must 

exceed the likeliest “business-as-usual” scenario and demonstrate that GHG emission reductions 

or removals would not occur without revenue from the sale of VCUs.” As an investment in 

AOT is (presumably) economically viable on its own, this requirement may prove 

problematic for certifying AOT projects with VCS. 

Unlike the GS, the VCS is concerned principally with GHG emission reduction, with 

little to no focus on projects’ effects on communities, stakeholders, or other environmental 

impacts. Overall, the VCS is a less stringent certification, and accordingly VCUs command a 

lower market price ($0.40 at the time of this writing). 

Carbon Credit Brokers 

As is most likely clear from the report thus far, understanding and navigating the carbon 

offset market is challenging for any business, and particularly for small businesses with limited 

time and resources. Additionally, most small-scale emission reduction projects do not generate 

enough credits to sell directly on open markets. Certifying and marketing credits can cost tens or 

even hundreds of thousands of dollars (Maine State Housing Authority 2012); generally projects 

must generate at least 50,000 t CO2-eq. to be viable on their own (Preferred Carbon Group 

2011). 

As a result, most small-scale project operators contract with carbon credit brokers 

(sometimes called aggregators) who combine credits from multiple projects, and market and sell 

them in larger lots on the market (DuPlissis n.d.; King and Liebrand 2008). As an example, 

Bonneville Environmental Foundation recently brokered a landmark carbon offset deal between 

Chevrolet and dozens of independent emissions reduction projects, including energy efficiency 

improvements in many US universities, to offset the emissions of Chevrolet cars (Sickinger 

2014). Brokers can play a variety of roles, from wholesalers who simply buy, combine, and sell 

credits, to seller agents who assist project operators in verifying and certifying their emission 

reductions. Brokers typically charge buyers and sellers based on a percentage of the value of the 

carbon credits, which can range from 10% (King and Liebrand 2008) to 20% (Wooster 2013), or 

possibly more. Brokers vary widely in their quality, services, and fees; STWA AOT customers 

would need to carefully research and select a broker partner. A comparison of available brokers 

is beyond the scope of this document, but a list of global carbon credit brokers is available here: 

http://www.endscarbonoffsets.com/directory. 

CASE STUDIES USING THE CC TOOL 

At the request of STWA, this section contains two brief case study illustrations using the 

CC Tool to assess the profitability of two hypothetical AOT installations. 

http://www.endscarbonoffsets.com/directory/
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Case Study 1: Carbon Credits 

The subject of the first case study is a hypothetical AOT installation that involves one 

AOT unit at a pumping station located in North Dakota. Measurements before and after the AOT 

installation revealed that the AOT unit reduced pump power consumption by 200 ±50 kW, for 

constant pump throughput. The pumping station operator wishes to use a broker to market the 

emission reductions as Gold Standard credits, and is interested in the value of these credits after 

one year. 

To assess the value to the pumping station operator of these credits, we use the Data 

Input section of the Primary Interface tab of the CC Tool. First, we input the baseline and upper 

and lower bounds of the power reduction in the section titled Step 1. Next, we input the time 

horizon in Step 2. To select the appropriate grid mix, we consult the tab titled ‘eGRID grid 

mixes,’ where we see that North Dakota is part of the Midwest Reliability Organization (MRO) 

energy region. Returning to the Primary Interface, we select MRO as the electricity grid mix 

region in Step 3. Based on guidance from the US Environmental Protection Agency (US EPA), 

the default data source for calculating carbon credits in the US is eGRID non-baseload grid mix 

(Diem and Quiroz 2012), which we select in Step 4. Since the operator wants to certify the 

reductions as GS credits, we select Gold Standard under the carbon market in Step 5. Since we 

are not considering a carbon tax in this case study, we input zero in Step 6. Finally, in Step 7, we 

input an estimated brokerage fee of 15% ±5%. The configuration just described is shown in 

Figure 5. 

 
Figure 5: Case Study 1 data input configuration 
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Figure 6: Case Study 1 results output 

Once the Data Input section of the tool is thus configured, we turn our attention to the 

Output section of the Primary Interface tab, shown in Figure 6. From these results, we can see 

that the power reduction of 200 kW ±50 kW results in an annual energy reduction of 1,752 

MWh ±438 MWh. The regional emission factor for electricity generated in the MRO region is 

0.914 kg CO2-eq./kWh. The first two lines are multiplied to show that after one year, the AOT 

unit would produce 1,601 ±400 carbon credits (t CO2-eq.). The fourth line shows that the market 

price for Gold Standard credits at the time of writing was $8.99 per credit, for a baseline total 

credit value (line 5) of $14,389. The estimated brokerage fee is $2158 in the baseline case, 

resulting in a net value of $12,231 after one year, with a low estimate of $8,633 and a high 

estimate of $16,188. 

Case Study 2: Carbon Taxes 

The subject of the second case study is a pipeline operator who installs a single AOT unit 

on a pumping station in Finland. Coal and natural gas consumption in Finland is taxed at a rate 

of $39 per t CO2-eq. (see Table 1). Presumably, the electric utility will pass on this tax, at least in 

part, to its customers in the form of higher rates, so we can make a coarse assumption that the tax 

is essentially levied on the pipeline operator himself. Therefore, the operator is interested in 

installing AOT to avoid CO2 emissions from electricity generation in order lower his tax 

liability. 

For this assessment, we assume the same efficiency increase as before (200 ±50 kW 

reduction), and a one year timeframe. In the Data Input section of the Primary Interface, we input 

the appropriate power reduction and timeframe in Steps 1 and 2. In Step 3, to model conditions 

in Finland, we select Europe: EU-27 as the grid mix region. 

At this point, if the reader has been following along, he or she will notice that the output 

section has changed to a grid of “#VALUE!”, and an error message has appeared in the box at 

the bottom of the Primary Interface. This error appears because of the mismatch between the 

European grid mix and the US data source; it is a safeguard built into the CC Tool to prevent 

accidental misinterpretation based on incompatible US-European data. 
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Figure 7: Case Study 2 data input configuration 

To fix the error, we select PE – Europe in the data source dropdown in Step 4. Next, in 

Step 5 we select “None (carbon tax only)” at the bottom of the carbon credit market dropdown, 

since we are only interested in carbon taxes. In Step 6 we input the predicted carbon tax, in this 

case $39 per t CO2-eq. Since no brokerage fee is required, we input zero in Step 7. The 

completed input section is shown in Figure 7. 

We now again return to the Output section of the Primary Interface tab, shown in Figure 

8. The energy reduction is identical to the first case study. Since we selected no carbon credit 

market, the total value of carbon credits is zero. However, the potential avoided taxes are now 

estimated at $36,263 per year. 

 

 
Figure 8: Case Study 2 results output 

It should be pointed out at this time that this tax reduction is likely overestimated. First, 

we made the assumption that the entire carbon tax would be passed on from the electric utility to 

the pipeline operator, which may not be the case in practice, depending on market forces and 

other regulations. Second, the carbon tax does not apply to all of the electric utility’s GHG 
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emissions, but only to emissions resulting from burning coal and natural gas. Third, the Europe: 

EU-27 data source is an average across all 27 EU members states; Finland may have higher or 

lower average grid mix emissions. Nonetheless, it can provide a first-order approximation of the 

general size of carbon tax reductions created by AOT. 

ADDITIONAL RESOURCES 

Resource Link 

EU information site on the EU ETS http://ec.europa.eu/clima/policies/ets/index_en.htm 

EPA document explaining how to use the eGRID database 

to calculate carbon footprints; argues for the use of non-

baseload grid mixes for US carbon credit calculation 

http://www.epa.gov/ttn/chief/conference/ei20/session3

/adiem.pdf  

CDM rulebook; contains all relevant information about the 

CDM methodologies for creating offsets for the EU ETS 

and other voluntary standards 

http://www.cdmrulebook.org/ 

Background information on mandatory and voluntary 

carbon markets worldwide 

http://www.ecosystemmarketplace.com/marketwatch/

carbon 

Ecosystem Marketplace report on the state of voluntary 

carbon markets in 2013 

http://www.forest-

trends.org/documents/files/doc_3846.pdf 

World Bank report on the state of mandatory carbon 

markets in 2012, with some information on carbon taxes 

and voluntary markets 

https://www.thepmr.org/system/files/documents/Mapp

ing%20Carbon%20Pricing%20Initiatives-

%20Developments%20and%20Prospects.pdf 

Directory of carbon offset brokers compiled by 

Environmental Data Services (ENDS) 

http://www.endscarbonoffsets.com/directory/ 

UN list of Least Developed Countries http://unctad.org/en/pages/aldc/Least%20Developed%

20Countries/UN-list-of-Least-Developed-

Countries.aspx 

 

 

 

 

 

  

http://ec.europa.eu/clima/policies/ets/index_en.htm
http://www.epa.gov/ttn/chief/conference/ei20/session3/adiem.pdf
http://www.epa.gov/ttn/chief/conference/ei20/session3/adiem.pdf
http://www.cdmrulebook.org/
http://www.ecosystemmarketplace.com/marketwatch/carbon
http://www.ecosystemmarketplace.com/marketwatch/carbon
http://www.forest-trends.org/documents/files/doc_3846.pdf
http://www.forest-trends.org/documents/files/doc_3846.pdf
https://www.thepmr.org/system/files/documents/Mapping%20Carbon%20Pricing%20Initiatives-%20Developments%20and%20Prospects.pdf
https://www.thepmr.org/system/files/documents/Mapping%20Carbon%20Pricing%20Initiatives-%20Developments%20and%20Prospects.pdf
https://www.thepmr.org/system/files/documents/Mapping%20Carbon%20Pricing%20Initiatives-%20Developments%20and%20Prospects.pdf
http://www.endscarbonoffsets.com/directory/
http://unctad.org/en/pages/aldc/Least%20Developed%20Countries/UN-list-of-Least-Developed-Countries.aspx
http://unctad.org/en/pages/aldc/Least%20Developed%20Countries/UN-list-of-Least-Developed-Countries.aspx
http://unctad.org/en/pages/aldc/Least%20Developed%20Countries/UN-list-of-Least-Developed-Countries.aspx
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