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Assessing the environmental impact of electricity from renewable energy sources (RES)
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Real world insights & summary4

Applying the chosen method3
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1 Goal setting

Agenda
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Today’s goals: choose method, apply method & provide recommendations

1. Choose method that is best suited for assessing a company’s electricity-related emissions

2. Apply method to different contractual setups of company electricity procurement

3. Provide recommendations for companies on:

a. Reporting and

b. Mitigation of electricity-related emissions
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2 Choosing a method

Agenda
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Market-based and locational method are alternatives for calculating emission factors

Approach A:

For companies procuring electricity exclusively from 

renewable energy sources (RES), electricity related 

emissions should be calculated using the emission factor 

for these RES (market-based method).

Approach B:

For companies procuring electricity exclusively from 

renewable energy sources (RES), electricity related 

emissions should be calculated using the grid average 

emission factor (location-based method).

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup. ?
Which method is more appropriate?
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GHG Protocol states that companies should employ both methods

 Standard protocol for assessing corporate greenhouse gas 

emissions.

 Scope 2 emissions:

“Emissions from the generation of acquired and consumed 

electricity, steam, heat, or cooling.”

 Reporting requirement:

“Companies […] shall report scope 2 emissions in two ways […]: 

one based on the location-based method, and one based on the 

market-based method.”

Link

No preference for either method
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https://ghgprotocol.org/scope_2_guidance
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Research studies challenge the assumptions of the market-based method

“Financial contributions to existing renewable 

capacity are unlikely to result in the supply of 

additional public goods.” [1]

“[The market for RECs] has currently very low, or no, 

impact on investor decisions.” [2]

“[…] Explicit choice for [RES] does, for the time 

being, cause no pressure for building new [RES] in 

order to mitigate climate change.” [3]

“[The market-based method] […] is likely to lead to a 

misallocation of climate change mitigation efforts.” 

[4]

“[RECs] currently provide little or no incentive to 

increase the production of green electricity.” [5]

Underlying assumption

of the market-based-method:

“[…] If demand for low-carbon energy […] 

begins to approach existing supply, the 

pressure or incentive to build additional 

supply grows, with certificates also serving 

as an additional revenue stream to help 

signal that demand.”

[1] Gillenwater, 2008 | [2] Raadal et al., 2012 | [3] RE-DISS II, 2015 | [4] Brander et al., 2018 | [5] Wimmers & Madlener, 2020

Challenge 

assumptions
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https://www.researchgate.net/publication/223104177_Redefining_RECs-Part_1_Untangling_attributes_and_offsets
https://d1wqtxts1xzle7.cloudfront.net/49435382/j.enpol.2011.12.00620161007-22768-35w7fz.pdf?1475873451=&response-content-disposition=inline;+filename%3DThe_interaction_between_Electricity_Disc.pdf&Expires=1625222111&Signature=R-sgp8V8NoHTJ6C8jlI-1D9K8sXrscHljPWKqo9RtN87km-ix7ADtwCnaFtbkyLCwP200~PAPsWya96fRIZ7X6LhjJ0LOp6DUhpAjw-Ttrx~W1ygBAO4msCQF5Vk7hoTKq9wC0PuGXXRfPricl~7oIoBAeI0O2QdwxLA9OmcXsEEvzbk7kVaqsa4vlcqprAGmHqW728TYR5O3Y9r17HXZPlyqO~UDTALPq3gMk-y3q2mk1Wxf4QoUGb9Swngd5nKdXXHAnpPn9lOGcIDGZmXyG2k7CN-ZS4Wdmc3DBal7KTvnJoSiCwXse~D8UoQMd88rv1dqm9pqUn7kYtwSUj8xQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.oeko.de/en/publications/p-details/electricity-disclosure-and-carbon-footprinting-effects-and-incentives-resulting-from-different-appr-1
https://www.sciencedirect.com/science/article/pii/S0301421517306213?via%3Dihub
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3830442
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?

Own assessment necessary to judge methods’ appropriateness

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup.

Which method is more appropriate?

Define criteria to assess 

“appropriateness”.

Assess appropriateness

of each method.

Apply appropriate method

to different cases.
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First step: define assessment criteria

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup.

Define criteria to assess 

“appropriateness”.

Assess appropriateness

of each method.

Apply appropriate method

to different cases.

?
Which method is more appropriate?

These criteria describe aspects

a method should consider

to ensure a correct assessment

of electricity-related emissions.
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An appropriate method should consider these five criteria

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x
Define criteria to assess 

“appropriateness”.C
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All but one criterion directly relate to additionality

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

All but one criterion are

directly related to additionality.

Define criteria to assess 

“appropriateness”.C
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Additionality describes additional supply caused by additional demand

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

A company’s demand for electricity from RES

causing additional supply of electricity from RES.

RES demand RES supply+
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Without additionality, RES supply remains unaffected by demand

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Energy

Claimed by 

company

Other 

consumers

Company 

& other 

consumers

Additional 

supply 

caused by 

additional 

demand

Energy

Time

Claimed by 

company

Other 

consumers

Company 

& other 

consumers

Emission 

reporting begins

fossil

renewable

fossil

renewable

Time

No Additionality

Additionality



6.07.2020 | Jour Fixe | Malte Schäfer 15

Oversupply of RECs causes lack of additionality

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Price

Price

Quantity

Quantity

Oversupply

(e.g. market for RECs*)

Demand 1

Supply

D2

Demand Increase

Supply increase,

price increase

leads to

D2D1

S

Demand 

Increase

-

leads to

Additionality

*adapted from Brander et al., 2018

No Additionality

No oversupply
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https://www.sciencedirect.com/science/article/pii/S0301421517306213?via%3Dihub
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Only location-based method considers additionality

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Market-based method Location-based method

Additionality Additionality

Does the method consider this aspect?
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Burden-shifting describes emission offloading onto others

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

One company’s emission claim leading to

higher emissions for other companies,

without any underlying real-world changes.

Company A

(Emissions)

Company B

(Emissions)
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By avoiding burden-shifting, other consumers’ emissions remain unaffected

Energy

Claimed by 

company

Other 

consumers

Energy

Time

fossil

renewable

fossil

renewable

Time

Burden-shifting

No

burden-shifting

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Company 

& other 

consumers

Company 

& other 

consumers

Claimed by 

company

Other

consumers

Electricity mix for 

other consumers 

identical before 

and after reporting

Emission 

reporting begins
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Purchase of RECs causes burden shifting to non-purchasers

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

For all electricity consumers not claiming RECs, 

electricity related emissions increase above the grid 

average [1,2].

Grid 

average

Unclaimed 

supply

Claimed 

supply

225

g CO2/kWh

339

g CO2/kWh

589

g CO2/kWh

Everyone contracting RECs 

(e.g. consumers with a

“green” electricity contract)

Emissions from tracked supply are not lower because “claimed supply” here also includes some fossil 

sources. For example, it includes Deutsche Bahn contracting electricity from the coal plant “Datteln”.

Everyone else

(e.g. consumers with a 

“standard” electricity contract)

[1] Grexel, 2020 | [2] AIB, 2021
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https://www.aib-net.org/sites/default/files/assets/facts/residual-mix/2019/RM EAM IB Calculation Methodology V1_1.pdf
https://www.aib-net.org/sites/default/files/assets/facts/residual-mix/2020/AIB_2020_Residual_Mix_Results.pdf
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Only location-based method considers burden-shifting

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Market-based method

Additionality Additionality

Burden-shifting Burden-shifting

Does the method consider this aspect?

Location-based method
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Double-counting describes a unique good claimed twice

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Two or more companies claiming

the same RES for themselves.

RES
Company A

Company B

claims

claims
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Only without double-counting, the sum of all claims matches the supply

Energy

Claimed by 

companyClaimed by 

Company 

A & B

Energy

Time

Claimed by 

Company 

A & B

fossil

renewable

fossil

renewable

Time

Double-

counting

No double-

counting

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Claimed by 

company A

Claimed by 

company B

Claimed by 

company B

Sum of all claims 

matches supply

Emission 

reporting begins

=
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Purchase of RECs leads to double-counting of RES

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Unclaimed supply

Claimed supply

339 g CO2/kWh

Companies 

with RECs

Companies 

w/o RECs

Noone

225 g CO2/kWh 589 g CO2/kWh

Include claimed supply 

in their reporting

Double-counting

69 %

31 %

Based on AIB, 2021

2x
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https://www.aib-net.org/sites/default/files/assets/facts/residual-mix/2020/AIB_2020_Residual_Mix_Results.pdf
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Only location-based method addresses double-counting

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Market-based method

Additionality Additionality

Burden-shifting Burden-shifting

Double-counting Double-counting

Does the method consider this aspect?

Location-based method
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Skewing incentives describes a misalignment of effectiveness and attractiveness

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

An ineffective emission mitigation option being more cost-

effective, and thus more attractive, than an effective one.

Option A Option B

Cost CostBenefit Benefit

perceived

actual
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Skewing incentives hinders emission reductions

Energy

Claimed by 

Company A

Other 

consumers

Company A 

& other 

consumers

Energy

Time

Company B 

& other 

consumers

Emission 

reporting begins

fossil

renewable

fossil

renewable

Time

Skewed 

incentives

No skewed 

incentives

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x
Only Company B 

has reduced real-

world emissions

Claimed by 

Company B

Other

consumers
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With skewed incentives, (effective) energy efficiency appears cost-ineffective

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Company A Company B

Invests 100.000 €

in RECs

Cost per REC: 2 € / MWh*

Emissions

Before: 16.950 t CO2

After: 2.500 t CO2

Reduction: -14.450 t (-85.3 %)

Invests 100.000 €

in energy efficiency

Electricity demand: -5 %

Emissions

Before: 16.950 t CO2

After: 16.100 t CO2

Reduction: -850 t (-5 %)

7 € / t CO2 avoided 118 € / t CO2 avoided

*Conservative (high) estimate from [1] and [2] [1] RE-DISS II, 2015 | [2] Wimmers & Madlener, 2020

For companies, it is much more cost-effective to 

purchase RECs than to invest in energy efficiency –

yet only the latter affects real world emissions.

Electricity demand (each company): 50.000 MWh/a

Grid average emissions: 339 g CO2/kWh,

Emissions with RECs: 50 g CO2/kWh
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https://www.oeko.de/en/publications/p-details/electricity-disclosure-and-carbon-footprinting-effects-and-incentives-resulting-from-different-appr-1
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3830442
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Only location-based method avoids skewing incentives

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Market-based method

Additionality Additionality

Burden-shifting Burden-shifting

Double-counting Double-counting

Skewed incentives Skewed incentives

Does the method consider this aspect?

Location-based method
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Temporal match describes the alignment of supply and demand profiles

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Electricity supply and demand profiles matching

at every point in time.

Supply Demand
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Only with 100 % temporal match can a consumer claim 100 % RES

Energy

Energy

Time

Time

Temporal 

mismatch

Temporal 

match

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

to grid

Demand

Demand

Supply

Supply

from gridfrom grid

grid-mix

renewable

renewable
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Temporal mismatch means that REC holders rely on electricity from conventional sources

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

RES = 28 % of load 

@ 3:00 am, July 2nd

Even though RECs ensure full RES supply coverage on 

average, RES supply is insufficient during many time 

periods. The missing amount is supplied from 

conventional sources.

Possible objection from consumers with their own RES (e.g. rooftop-PV): Of course, on-site RES may 

also feed electricity into the grid. Yet, due to grid- and storage losses, 1 kWh supplied to the grid does 

“not cancel” out 1 kWh drawn from the grid.

energy-charts.info, screenshot from July 3rd, 11:00 h
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https://energy-charts.info/charts/power/chart.htm?l=de&c=DE
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Only location-based method allows an assessment of the temporal match

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Additionality Additionality

Market-based method

Burden-shifting Burden-shifting

Double-counting Double-counting

Skewed incentives Skewed incentives

Temporal match Temporal match

Does the method consider this aspect?

Location-based method
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Second step: assess appropriateness of each method

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup.

Define criteria to assess 

“appropriateness”.

Assess appropriateness

of each method.

Apply appropriate method

to different cases.

?
Which method is more appropriate?

+ 2x
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Location-based method considers all five criteria

AdditionalityC1

Burden-shiftingC2

Double-countingC3

Skewing incentivesC4

Temporal matchC5

+

2x

Market-based method

Considers all 5 criteria

Additionality Additionality

Burden-shifting Burden-shifting

Double-counting Double-counting

Skewed incentives Skewed incentives

Temporal match Temporal match

Location-based method
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Location-based method is the more appropriate method

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup.

Assess appropriateness

of each method.

Apply appropriate method

to different cases.

Which method is more appropriate?

Define criteria to assess 

“appropriateness”.



6.07.2020 | Jour Fixe | Malte Schäfer 36

3
Applying the chosen 

method

Agenda
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Third step: apply location-based method to different cases

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup.

Assess appropriateness

of each method.

Apply appropriate method

to different cases.

Which method is more appropriate?

+ 2x
Define criteria to assess 

“appropriateness”.
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There are six different setups for RES supply

There are six different setups

for RES supply.

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

Apply appropriate method

to different cases.S

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate
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Own RE installation: on-site RE combined with grid-supply

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Customer
Energy 

Supplier

Other

(e.g. PPA partner)
REC

Electricity

Money

Legend

RE installed on-site, combined with grid-supply

for times where demand exceeds RE supply.

new

Not 

counted 

towards 

grid mix

Supply and demand 

profile don’t match
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Own RE installation: meets all but one criterion

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Additionality Yes

Burden-shifting No

Double-counting No

Skewing incentives No

Temporal match No

+

2x

New RES ensure additionality, avoid burden-shifting (when RES expansion matches the consumer’s 

demand), and reflect the real cost of RES capacity expansion, thus avoiding skewed incentives.

Evaluation
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Equity in RE installations: off-site RE, owned by consumer

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Customer
Energy 

Supplier

Other

(e.g. PPA partner)
REC

Electricity

Money

Legend

Consumer owns off-site RE generation capacity, which 

feeds into the grid. Energy supplier provides electricity for 

times when RE supply and demand do not match.

new

May be 

counted 

towards 

grid mix

Supply and demand 

profile don’t match
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Equity in RE installations: may lead to double-counting

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Additionality Yes

Burden-shifting No

Double-counting Yes

Skewing incentives No

Temporal match No

+

2x

New RES ensure additionality, avoid burden-shifting (when RES expansion matches the consumer’s 

demand), and reflect the real cost of RES capacity expansion, thus avoiding skewed incentives. Grid-

connected RE may be counted towards electricity statistics, reducing electricity-related emissions for all 

other electricity consumers as well (double-counting).

Evaluation



6.07.2020 | Jour Fixe | Malte Schäfer 43

High quality PPAs: long-term supply contract stimulating new RE generation capacity

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Customer
Energy 

Supplier

Other

(e.g. PPA partner)
REC

Electricity

Money

Legend

Long-term supply contract between consumer and PPA 

partner. “High quality” means the RE installation is 

dependent on the consumer’s decision to enter contract.

new

May be 

counted 

towards 

grid mix

Supply and demand 

profile don’t match
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High quality PPAs: may lead to double-counting

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate; RES = renewable energy supply 

Additionality Yes

Burden-shifting No

Double-counting Yes

Skewing incentives No

Temporal match No

+

2x

New RES ensure additionality, avoid burden-shifting (when RES expansion matches the consumer’s 

demand), and reflect the real cost of RES capacity expansion, thus avoiding skewed incentives. Grid-

connected RE may be counted towards electricity statistics, reducing electricity-related emissions for all 

other electricity consumers as well (double-counting).

Evaluation
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Premium for new RE capacity: consumer pays supplier to expand RE capacity

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

+

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Customer
Energy 

Supplier

Other

(e.g. PPA partner)
REC

Electricity

Money

Legend

Consumer purchases electricity from energy supplier, 

who charges a premium for them to expand RE capacity. 

RECs state that RE installation is new.

new

Will be 

counted 

towards 

grid mix

Supply and demand 

profile don’t match
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Premium for new RE capacity: may lead to double counting

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

Additionality Yes

Burden-shifting No

Double-counting Yes

Skewing incentives No

Temporal match No

+

2x

New RES ensure additionality, avoid burden-shifting (when RES expansion matches the consumer’s 

demand), and reflect the real cost of RES capacity expansion, thus avoiding skewed incentives. Grid-

connected RE may be counted towards electricity statistics, reducing electricity-related emissions for all 

other electricity consumers as well (double-counting).

Evaluation

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate; RES = renewable energy supply 
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Supplier-generated RECs: consumer pays supplier with own RE generation capacity 

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Customer
Energy 

Supplier

Other

(e.g. PPA partner)
REC

Electricity

Money

Legend

Consumer purchases both electricity and RECs from 

energy supplier, who operates own RE installations.

RE installations do not have to be new.

Not new

May be 

counted 

towards 

grid mix

Supply and demand 

profile don’t match
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Supplier-generated RECs: meet none of the criteria

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Additionality No

Burden-shifting Yes

Double-counting Yes

Skewing incentives Yes

Temporal match No

+

2x

Since no new RE generation capacity is added, RECs lack additionality. Grid-connected RE may be 

counted towards electricity statistics, reducing electricity-related emissions for all other electricity 

consumers as well (double-counting). Since no new RE generation capacity is added, RECs lack 

additionality. Static RE generation capacity combined with REC purchases lead to a burden-shifting 

from REC holders to non-holders. Low prices of RECs compared to the cost of RE capacity expansion 

lead to skewed incentives.

Evaluation



6.07.2020 | Jour Fixe | Malte Schäfer 49

Other RECs & low-quality PPAs: consumer purchases electricity and RECs separately

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Customer
Energy 

Supplier

Other

(e.g. PPA partner)
REC

Electricity

Money

Legend

Consumer purchases both electricity from energy 

supplier without RE installations and RECs separately. 

RE installations do not have to be new.

May be 

counted 

towards 

grid mix

Supply and demand 

profile don’t match

Not new
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Other RECs & low-quality PPAs: meet none of the criteria

Own RE installationS1

Equity in RE installationsS2

High quality PPAsS3

Premium for new RE capacityS4

Other RECs & low-quality PPAsS6

RECs: supplier-generatedS5

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate

Additionality No

Burden-shifting Yes

Double-counting Yes

Skewing incentives Yes

Temporal match No

+

2x

Since no new RE generation capacity is added, RECs lack additionality. Grid-connected RE may be 

counted towards electricity statistics, reducing electricity-related emissions for all other electricity 

consumers as well (double-counting). Since no new RE generation capacity is added, RECs lack 

additionality. Static RE generation capacity combined with REC purchases lead to a burden-shifting 

from REC holders to non-holders. Low prices of RECs compared to the cost of RE capacity expansion 

lead to skewed incentives.

Evaluation
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Summary of all cases

Own RE 

installation

Equity in RE 

installations

High quality 

PPAs

Premium for 

new RE 

capacity

RECs: 

supplier-

generated

Other RECs 

and low-

quality PPAs

Additionality Yes Yes Yes Yes No No

Burden-shifting No No No No Yes Yes

Double-counting No Yes Yes Yes Yes Yes

Skewing incentives No No No No Yes Yes

Temporal match No No No No No No

+

2x

Recommended Not recommendedVerdict

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate
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Third step: apply location-based method to different cases

Consumer’s emissions are determined 

by their location.

Consumer’s emissions are determined 

by their contractual setup.

Assess appropriateness

of each method.

Apply appropriate method

to different cases.

Which method is more appropriate?

+ 2x
Define criteria to assess 

“appropriateness”.
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4
Real world insights & 

summary

Agenda
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How corporations report their electricity-related (= scope 2) emissions

Companies vary widely in their efforts to report and reduce scope 2 emissions.

All of them report using both the market-based and the location-based method.

Apple, 2021 | Google, 2021 | Microsoft, 2021 | DB, 2021 | BASF, 2021

Temporal match of

RE supply & demand:
By 2030No mention No mention No mentionPilot project

% of electricity from 

RES (scope 2):
100 100100 61 <30

RES contractual 

setup:
? ? ?

PPAs

own
equity

own & 

PPAs

Premium & RECs

Total scope 2

GHG emissions:

0.89

0 Mt CO2-eq.

5.1

0.79

4.3

3.4

4.1

0.23

3.4

3.3

Carbon neutral by:

2018 2007 2030 2050 2050
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https://www.apple.com/de/environment/pdf/Apple_Environmental_Progress_Report_2021.pdf
https://www.gstatic.com/gumdrop/sustainability/google-2020-environmental-report.pdf
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWyG1q
https://zbir.deutschebahn.com/2020/de/start
https://bericht.basf.com/2020/de/serviceseiten/downloads/files/basf-report-2020-basf-gb20.pdf
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Summary: location-based method for reporting, RES with additionality for mitigation

1. Choose method that is best suited for assessing a company’s electricity-related emissions

2. Apply method to different contractual setups of company electricity procurement

3. Provide recommendations for companies on:

a. Reporting and

b. Mitigation of electricity-related emissions

Consumer’s emissions are determined 

by their location.
 Location-based method

Always report location-

based emissions (market-

based optional), list 

avoided emissions from 

RES use separately*

* See section 6.9 in GHG Protocol Scope 2 Guidance | **Google white paper on 24/7 carbon-free energy

For temporal 

match, study 

Google’s approach 

(load shifting with 

real-time emission 

factors)**
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https://ghgprotocol.org/scope_2_guidance
https://www.gstatic.com/gumdrop/sustainability/247-carbon-free-energy.pdf
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?Question & comments?



Appendix
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Some counter-arguments

Consumers are not responsible for expanding RES.

 True, but then they do not get to claim low emissions from RES which they did not finance.

It is the responsibility of policy-makers to make sure incentives are aligned.

 True, but even within the current regulatory framework it is already possible for consumers to reduce the 

environmental impact of electricity supply (e.g. on-site RE, PPAs).

RECs certainly won’t hurt either, so why shouldn’t companies purchase them?

 Because it only generates revenue for REC traders, but does not contribute to RES expansion. Also, it 

wastes money on ineffective measures, which may be better spent on effective ones (e.g. energy 

efficiency).

REC purchasers are not to blame for burden-shifting and double-counting. Consumers without 

RECs are responsible to sort his out.

 True, but REC purchasers can help to avoid burden-shifting and double-counting, by pursuing options 

with additionality instead (e.g. on-site RE, PPAs).

Temporal match is a criterion impossible to achieve.

 (Mostly) True, so it is good to be transparent about the fact that virtually every consumer relies on 

electricity from the grid, at least some of the time.
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Differentiate between different RE supply typologies

 Own RE installation

 Premium for new RE capacity  RECs: supplier-generated  Other RECs & low quality PPAs

 Equity in RE installations  High quality PPAs

+

RE = renewable energy; PPA = power purchase agreement; REC = renewable energy certificate


