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1 Executive Summary 

The TESS project aims to illustrate the role of community-based initiatives (CBIs) in creating 
a sustainable, low-carbon European society. To achieve this, in Work Package 2 we assess 
their impacts in regards to the environmental, economic, social, political and technological 
dimension. For the TESS project, the impact on greenhouse gas (GHG) emissions is 
considered as a central environmental aspect, i.e. the potential of CBIs to reduce their GHG 
emissions. This document therefore presents a framework for the measurement, reporting 
and verification (MRV) of GHG emissions of CBIs, finding the right balance between meeting 
the scientific requirements such as completeness and accuracy and acknowledging time 
constraints and data scarcity of the CBIs.  
The GHG emission reductions are estimated by using of the most recent findings in the 
literature. An in-depth literature review revealed numerous existing approaches, varying 
across scale (from individual to organizations/businesses to country scale) as well as 
regarding type (detailed method or framework). Yet, no widely accepted concept has been 
yet developed for CBIs across a wider range of different activities. Nevertheless, the well-
established GHG Protocol for Project accounting (WRI & WBCSD 2003), developed by the 
World Resources Institute, was identified as at suitable framework as it targets the 
quantification of projects (the scale being comparable to CBIs) and it may also be applied to 
the varied situations  of our cases. 

We apply a comparative assessment, which determines the emissions relative to a reference 
scenario which describes the hypothetical emissions in the absence of the activity. Such an 
approach enables the quantification of emission reductions of activities of initiatives. Thus, 
the core idea is the quantification of the emission reduction that stem from activities of the 
initiative, i.e. comparing their impact to the scenario in which the initiative did not exist 
(baseline scenario). To achieve this, a number of steps are required: it is necessary to define 
the aim and scope their activities, establishing a baseline scenario, identifying and monitoring 
relevant data and report the findings. The applied protocol has been adapted to the case of 
CBIs by defining emission relevant activities (e.g. provision of food or electricity), which are 
identified amongst the whole set of selected CBIs. These are described in a systematic 
manner and quantified separately following each step of the protocol. Thus, we develop a set 
of standard activities, related boundaries, baseline scenarios, and conversion factors 
applicable to all CBIs engaging in such activities.  

We have applied the MRV framework to the selected CBIs by close collaboration with them 
in regards to the identification of relevant activities, the scope of the analysis and the 
gathering of data through a standardised questionnaire. The following selected set of 
activities has been developed based on the activities in which the TESS CBIs are engaged in 
and their data availability: 

• Transportation of goods 
• Provision of infrastructure for the transportation of persons (e.g. construction of bike 

pathways) 
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• Provision of transport to persons  
• Provision of goods or materials (e.g. re-use, recycling or up-cycling of products) 
• Composting 
• Provision of food (e.g. growing of food) 
• Provision of infrastructure for local food markets (e.g. Solidarity Purchasing 

Groups) 

• Redistribution of food from businesses 

• Provision of meals 
• Provision of heat  
• Provision of electricity  

For each of these activities we provide a section outlining the MRV framework. The selection 
of these activities is based on data availability regarding the TESS CBIs. It has to be noted, 
that for many activities of the CBIs, quantitative information regarding the emission reduction 
potential is lacking. Thus, for example educational activities or engagement in raising the 
awareness of sustainability could not be included. The selected set of activities therefore 
represents a subset of the full activities of the CBIs based on availability of data from the 
TESS CBIs. 

We conclude with an outlook on potential future steps related to putting this framework into 
practice in the Deliverable 2.5. 
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2 Introduction 

The TESS project aims to illustrate the role of community-based initiatives (CBI) in creating a 
sustainable, low-carbon Europe. A basic step to understanding the role of CBIs is to monitor 
their impact on greenhouse gas (GHG) emissions. However, a widely accepted GHG 
monitoring tool at the European level suitable for CBIs across a wide range of different 
activities has been missing up to this point. Existing tools have mainly focused on individuals, 
companies and products, communities based on administrative definitions and national 
levels or have focused only on single activities or domains.  The TESS project will develop a 
GHG tool for the self-assessment of this type of initiatives encompassing the four domains of 
the TESS project: transport, waste food and energy. 
CBI may be interested in learning about their own impact on GHG1 emissions for several 
reasons: In order to reduce emissions related to their activities, to present achievements to 
their members and the public and to strengthen their claims for funding for instance. Besides 
the initiatives themselves, the general public and policy-makers at various levels will also be 
interested in learning about the effect of CBIs on GHG emissions. In the course of a 
transition towards a sustainable and low carbon future, community based initiatives play a 
vital role (Seyfang and Haxeltine 2012). They directly implement techniques and strategies to 
mitigate climate change in a bottom up manner while enhancing public awareness and acting 
as a bridge between climate science and the community. 
This document reports on activities within the TESS project to identify the most suitable 
method to assess the GHG impact of CBIs in the course of the development of the 
Measuring, Reporting and Verification (MRV) framework. The MRV framework provides the 
basis for the greenhouse gas accounting tool developed in task 2.5. Based on a review of 
existing approaches, it lays out a framework to assess the most common activities of CBIs in 
terms of their impact on GHG emissions. This document then presents guidelines on how to 
apply the GHG accounting for a set of common activities identified for the TESS case studies 
(See Deliverable 1.1 and 1.2 for the selection of case studies). 
The GHG accounting will be supplemented by an impact assessment that considers a wider 
range of qualitative and quantitative information and is aimed at estimating a set of simple 
impact indicators within the following dimensions: environmental, economic, social, political 
and technological. The results of the GHG accounting (based on the MRV-framework) will 
feed into the carbon reduction scoreboard in Deliverable 2.4, which will be directly applicable 
by other indicatives.  
Stechemesser & Günther (2012) propose the following definition for carbon accounting: 
“Carbon accounting comprises the recognition, the non-monetary and monetary evaluation 
and the monitoring of greenhouse gas emissions on all levels of the value chain and the 
recognition, evaluation and monitoring of the effects of these emissions on the carbon cycle 
of ecosystems.”  

                                                
1 Although the deliverable aims at quantifying the carbon reduction potential, here we consider the wider impacts of 
GHG reductions. Besides CO2, this includes other greenhouse gases such as CH4 or  NOx.  
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Despite the fact that the definition shown above includes also the assessment of effects of 
GHG emissions (see also Ascui & Lovell 2012), we refer to the aspect of quantification only. 
Carbon accounting requires the selection and adherence to the best suited methodological 
framework in order to obtain reliable estimates. The TESS-project aims at making the 
accounting comparable among different initiatives, while finding the balance between a 
scientifically founded accounting and an easily applicable method for CBIs. Burritt and 
Tingey-Holyoak (2012) have pointed out a gap between scientific research in the field of 
carbon accounting and the application of methodologies by practitioners, suggesting the 
creation of practical, reliable and transparent indicators and tools. In line with their 
suggestion, we focus on practice-based theory to enable meaningful interpretation of reliable 
and transparent accounting tools. 
The accounting is mainly based on the GHG Protocol for Project accounting (WRI & WBCSD 
2003) and further adapted to the specificities of the CBIs and taking into consideration other 
compatible standards. Initially, the Organizational Environmental Footprint (OEF) of the 
European Union (European Commission, 2013) was piloted as an accounting framework. For 
CBIS and the task at hand, we found that it was more promising to look at the effect of core 
activities on GHG emissions instead of an assessment of the overall footprint of an initiative. 
For example running a webpage, using office space, etc. are common activities among many 
initiatives and do not have a great impact on reducing GHG emissions, however, this would 
be considered in a full environmental footprinting methodology.  Considering all activities 
would require a comprehensive list of data which while perhaps adding precision, would not 
necessarily increase accuracy. The GHG Protocol for Project accounting provides a well-
documented methodology for the quantification of emission reductions from a set of core 
activities and is a well-established standard (WRI & WBCSD 2003). The protocol was thus 
selected as the most suitable framework for the MRV framework. Finding the right balance 
between meeting the requirements of the protocol and acknowledging time constraints of the 
CBIs as well as data availability issues is a specific requirement of the TESS framework. 
Thus, we chose to reduce the complexity of the methodology where appropriate. For 
example CBIs active in the energy producing domain aim at producing electricity from 
renewable resources with a small range of technologies. We thus developed a set of 
standard activities, related boundaries, baseline scenarios, and conversion factors for the 
initiatives. 
To achieve comparable results, boundaries and baseline scenarios need to be selected 
consistently. The GHG protocol for project accounting provides mechanisms to work towards 
this goal by giving specific guidance to identify activities, primary and secondary effects, to 
report reasons for excluding insignificant secondary effects and to identify a baseline.  
The remaining report presents our findings of the state of the art (Section 3), a short 
summary of the framework as applied in TESS (Section 4), all background information for the 
assessment of the primary activities of the TESS case studies, and a standardized 
questionnaire (Section 5) for data gathering which seeks to avoid overloading the effort 
required for CBIs to compile the predefined questionnaire and finally, some concluding 
remarks (Section 6). 

The developed MRV framework will form the basis for the subsequent calculation of the 
emission reduction of the TESS CBIs (Deliverable 2.4). It will provide the structure of the 
quantification, the set of activities and CBIs engaged in these activities to be included. 
However, the final list of CBIs and their activities to be quantified depends on the quality of 
the data gathered through the interviews (the data cleaning has not yet been finalized). In 
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this deliverable 2.1 we also aim at providing potential data sources for the quantification of 
emission rates from a wide range of external literature and databases in order to show the 
applicability of the proposed approach. If necessary, these will be updated in the course of 
the calculations, e.g. due to a release of more current or more relevant datasets.  

The MRV framework and knowledge gained from the subsequent deliverable 2.4 will 
eventually feed into the development of the online tool in Task 5.2 within WP5. Calculation 
methods will then be automatized using databases of emission factors. This will then allow 
other initiatives beyond the ones identified in this document to perform such assessment and 
compare their reductions with the results of the TESS case studies.  
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3 Literature Review on GHG Accounting 
In the next section, we present basic principles that are common to the carbon accounting, 
before briefly reviewing the range of existing methods. Next, common shortcomings and 
special requirements for a carbon accounting at the level of CBI are discussed. Finally, the 
approach taken by TESS is introduced. More details about the different methods and 
frameworks are available in the Appendix. 
3.1 Basic Principles 
In general, all guidelines adhere to a set of basic principles (see e.g. European Commission 
2013, WRI & WBCSD 2003). , which can be summarized to be: 
Relevance:  
Data, methods criteria and assumptions used in the study shall represent only the 
information that is necessary for decision-making. 
Completeness:  
All relevant information that is needed for an appropriate assessment of GHG reductions 
shall be included in the analysis. This includes considering all relevant effects and baseline 
candidates. 
Consistency:  
Different GHG accounting projects shall use the same data, methods, criteria and 
assumptions in order to allow meaningful comparisons. 
Accuracy:  
Calculations should not provide any systematic bias and be as accurate as possible 
Transparency:  
Accounting shall be documented clearly and sufficiently in order to allow reviewers to assess 
the credibility and reliability of the process. This includes among other criteria the 
identification of specific inclusions or exclusions, explanation of assumptions and 
provisioning of references. The process of accounting shall be communicated providing all 
necessary information for decision making, including robustness and reliability. 
Bottom-up as well as top-down approaches have been applied in GHG accounting. Top-
down approaches are based on aggregated data such as national statistics, while bottom-up 
accounting requires the aggregation of inventories from smaller scales.  
With respect to the principle of accuracy, an uncertainty assessment was also considered in 
the current literature. For example, Johnson & Edwards (2009) report that region-wide 
emission data can lead to biased estimation and state that databases lack information on 
variability of the data. Chapter 3 of the IPCC guidelines (IPCC 2006) supply a 
comprehensive methodology for an uncertainty assessment to be used in carbon accounting.  

 
3.2 Goal, Scope and Boundaries 

Current assessment approaches differ strongly between goals, scope and the system 
boundaries they consider: 
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Life cycle assessment (LCA), also known as cradle to grave analysis assesses a range of 
environmental impacts from all stages of a product, service or process (Pandey 2011). For 
the definition of boundaries of an LCA, emissions are usually split into upstream and 
downstream emissions (see Figure 1b). They may comprise a varying number of impact 
factors for which adequate metrics need to be defined. While LCA encompass a wide range 
of environmental impacts, we focus on the greenhouse gas emissions in this report. Although 
we refrain from the comprehensive approach of an LCA analysis for the application to CBIs 
in this report (following a comparative approach instead), specific data from such analysis 
are integrated if suitable, e.g. on emissions from the production of goods. 

Unlike the LCA methodology, common approaches for GHG accounting represent a 
narrower range of impact measures, as emissions of greenhouse gases are considered 
solely. In the course of GHG accounting, boundaries that define the activities relevant for the 
calculation of emissions have to be set that are attributed to the respective activity. For the 
definition of boundaries it is necessary to carefully define the responsibilities and control of 
an emitter on the respective product, process etc. The emissions from an organisation 
providing a particular product or service are frequently classified into one of the following 
(European Commission 2013): 

• upstream emissions  
• downstream emissions  

Furthermore, direct emissions refer to on site production of greenhouse gases such as from 
the combustion of fuels, whereas indirect emissions are released through indirect processes 
like electricity generation (Stechemesser & Günther (2012)).  
These direct and indirect emissions can further classified into three broad scopes as shown 
in Figure 1a (Pandey et al. 2011): 

• Scope 1 identifies all direct onsite emissions. 
• Scope 2 represents greenhouse emissions released by purchasing energy (includes 

also scope 1). 
• Scope 3 comprises all other indirect emissions for example from disposal, transport 

etc. (includes also scope 1 and 2). 
While scopes 1 and 2 are often comparably easy to assess, scope 3 provides more vaguely 
defined boundaries and frequently represents the largest quantity of emissions (Pandey 
2011) and the highest level of complexity.  

According to the GHG Protocol for Project Accounting primary or intended effects and 
secondary or unintended effects may be distinguished with three steps to define the GHG 
assessment boundary: 

• identifying the project activity 
• identifying the effects of this activity with respect to GHG emissions  
• analyzing the significance of secondary effects. 
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All primary and all significant secondary effects are thus considered and therefore, scopes 1, 
2 and 3 are covered. 
Emission sources are not necessarily located inside the spatial boundary of the respective 
activity, as e.g. product chains may cross a number of geopolitical boundaries. This 
contributes to the complexity of GHG accounting (Arikan  et al. 2012).  
The Global Protocol on GHG (Arikan et al. 2012) emissions defines four source-categories of 
emissions on the community level: 

I. Emissions from stationary units comprise residential buildings, commercial as well as 
institutional facilities, energy generation and energy use from industrial activities. 
Emissions represent scopes 1 and 2. 

II. Mobile units comprise the transport sector, including all related emissions from 
scopes 1, 2 and 3. 

III. The waste sector represents emissions from disposal and treatment of waste. 
Emissions cover scopes 1 and 3. 

IV. Industrial processes and product uses represent only direct, or scope 1 emissions.  

V. Additional emissions not covered in the aforementioned categories are aggregated in 
category V.  

 

 
Figure 1: The two approaches for specifying scopes or boundaries of GHG 
accounting (Pandey et al. 2011)  

a) Tiers or scopes characterise the parts of a product or entity that are considered in 
carbon accounting. Scopes 1 and two are easy to define. Scope three is more 
difficult to assess, as boundaries are broader and less clearly defined or beyond the 
"control" of the organisation/community (Pandey 2011).  b) Considering the 
emissions of an organisation like an initiative (or company) providing a specific 



TESS Project (Grant Agreement n° 603705) D 2.1 

- 16 - 

product or service, emissions may be split according to upstream-, organisational- 
and downstream boundaries, following the concept of a supply chain (European 
Commission 2013, Stechemesser & Günther 2012).   

3.3 Identification of a Baseline Scenario 

Two general approaches for the assessment of emissions can be distinguished: Footprinting 
methodologies quantify emissions in absolute terms, defining the impact as the sum of 
emissions of a project, service or product (Pandey 2011). Contrastingly, comparative 
assessment determines the emissions relative to a reference scenario which describes the 
hypothetical emissions in the absence of the activity (European Commission 2013). 
Therefore, a comparative assessment enables the quantification of emission reductions of 
activities. The reference scenario is also termed 'baseline' or 'counterfactual' and is selected 
to provide a product, process or service that is equivalent to that of the respective activity 
(WRI & WBCSD 2003). Baseline scenarios may either represent common alternative 
pathways or a historical reference period (European Commission 2013). 
Thus, the calculation of emission reductions requires the definition of a reference scenario 
that describes the hypothetical emissions in the absence of the activity and refers to a 
product, process or service that is equivalent to that of the respective activity (WRI & 
WBCSD 2003). This enables the quantification of emission reductions in reference to a 
common alternative.  

3.4 Monitoring Plan and Data Collection 

For the quantification of GHG emissions emission factors (see next section) as well as 
activity data need to be collected. Data used should be carefully scrutinized and documented 
according to the following criteria (WRI & WBCSD 2003, Arikan et al. 2012): 

• the data source and including the type of data generation (modelling, measuring, 
estimation) 

• the particular temporal and spatial scale 
• the frequency of monitoring 
• the boundaries included  
• the level of detail  
• the units of measurement, (mathematical) relationships and constants  
• the degree of uncertainty  

3.5 Calculation of Emissions Using Emission Factors 

GHG accounting uses the following general linear approach for the calculation of emissions 
(e.g. , Arikan et al. 2012): 

 

 
𝐸𝐸 =A*EF 

Where: 
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E: Emissions 

A: Activity (product/service of activity) 

EF: emission factor of the activity 

 

Emission factors represent the emissions released (usually as CO2-equivalent2) for a given 
unit of an activity (e.g. a particular quantity of a product). 
The calculation of emission reductions of an activity in reference to an identified baseline are 
quantified as 

𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 = 𝐸𝐸𝑎𝑎𝑟𝑟𝑟𝑟 − 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 
𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 ∶ 

𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑒𝑒𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 

𝐸𝐸𝑎𝑎𝑟𝑟𝑟𝑟:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝑜𝑜 𝑎𝑎𝑟𝑟𝑟𝑟𝐸𝐸𝑎𝑎𝐸𝐸𝑟𝑟𝑎𝑎 

𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝑜𝑜 𝑏𝑏𝑎𝑎𝐸𝐸𝑒𝑒𝑏𝑏𝐸𝐸𝐸𝐸𝑒𝑒 

 

3.6 Frameworks, Databases and Methods on GHG Accounting 

The following section briefly presents the range of the assessed literature on GHG 
accounting approaches. Section 3.6.1 provides broad insights into the scope, definitions and 
challenges of carbon accounting and its common practice as discussed by review articles. 
Section 3.6.2 covers frameworks, guidelines, protocols and standards that provide rules and 
procedures for standardised accounting-procedures. An exemplary set of tools and 
methodologies are presented in section 3.6.3. Related databases are discussed in section 
3.6.4. 
Different goals of carbon accounting require specific approaches. The literature assessed 
thus spanned a broad variety of scales from the individual level to the national level, and 
distinct scopes from tier 1 to tier 3. While also considering the distinct domains targeted by 
the frameworks, methodologies and tools and their transparency of reporting, these 
categories were compiled into an assessment of relevance for the TESS-project.  More 
details are included into Appendix A. 

 

3.6.1 Review Articles 

Stechemesser & Günther (2012) conducted an extensive review on carbon accounting that 
included 129 publications. They identified four scales of carbon accounting: the national 
scale, the project scale, the organizational scale and the product scale. They discuss present 
literature at each scale, further distinguishing between monetary and non-monetary aspects 
in order to come up with a cross-disciplinary definition of carbon accounting (see 
introduction). An additional scale was identified by Ibrahim (2012), who conducted an 
analysis of seven GHG inventory protocols on the city scale. They found considerable, but 
not extreme differences in calculated GHG-emissions among the cities studied. 

                                                
2 Co2 equivalents are applied in order to achieve a common unit of GHG (including other greenhouse gases such as 
CH4 or  NOx). They represent the amount of CO2 which would functionally cause the same level of global warming 
when emitted into the atmosphere. 
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Pandey (2011) reviewed carbon footprinting concepts and methodologies, focusing on 
products and corporations. They provide key definitions, concepts and challenges for carbon 
footprinting at these scales and give guidance for best practice. Similar to the work of 
Stechemesser et al., Pandey state a lack of coherence and consistency in common practice 
of carbon footprinting, as they report strong differences in methodologies and definitions as 
well as a lack of verification.  

Ascui and Lovell (2011) found that competence in carbon accounting is spread unevenly 
among different communities and state the need for a formation of professional accounting 
bodies to equalize the competences in carbon accounting. Burritt and Tinge (2012) identify a 
gap between common practice of carbon accounting and academic knowledge, stating that 
accounting has frequently lacked proper inclusion of current scientific knowledge and tools. 
This implies the need to enhance collaboration between accountants and researchers.  

For the individual level, Padgett and Steinemann (2008) assessed online calculators for 
carbon footprints based on US-based conversion factors and found that these lacked 
consistency and transparency. They identified household emissions from electricity to 
present especially severe inconsistency and claimed that most calculators did not provide 
information on methods and sources. 

For more details on review articles see Section 6.1 (Annex). 

 

3.6.2  Frameworks 

While review articles have provided analyses of concepts and common practice of 
accounting including its common pitfalls and challenges, a number of frameworks, standards 
and protocols have produced detailed guidelines to accountants in order to link scientific 
knowledge to practice. The following section introduces a compilation of the frameworks and 
guidelines identified as relevant for TESS. 
On the country level, the IPCC guidelines for national greenhouse gas inventories (IPCC 
2006) provide detailed concepts for the creation of a national GHG inventory.  
The global protocol for community scale GHG emissions (GPC) was released in May 2012 
by C40 cities, International Council for Local Environmental Initiatives (ICLEI) and the World 
Resource Institute (WRI) to resolve the differences in existing protocols. The work provides 
guidelines for national aggregation reports as well as for community GHG Profiles. 

Four relevant frameworks on the organisational scale shall exemplarily be discussed as they 
have presented high potential relevance for TESS. Publicly available specification 2050 
(PAS) brings up a hands-on guide of the British Standards Institution, centred on 
quantification of emissions on the product-level. The PAS allows for cradle to gate or cradle 
to grave (LCA) analysis and requires the inclusion of all processes that are relevant to the 
emissions. Bilan Carbone (Association Bilan Carbone) is a framework that provides methods 
and emission factors especially framed for the calculation of emission certificates in France. 
Additional work is offered by the ISO-Standards 14064 1 and 2 of the International 
Organization for Standardization. The European Commission has conceptualised 
recommendations for measuring and reporting emissions on the organisation and product 
scales and further provides reviewing information on existing literature. The organisation 
environmental footprint guide (European Commission 2013), published in the Official Journal 
of the EU, is considered as a central starting point for the literature analysis, as it provides 
frameworks and guidelines including reviewing work and is fitted to European circumstances. 
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The World Resources Institute and the World Business Council for Sustainable Development 
developed the GHG Protocol for Project accounting. This framework provides transparent 
and hands on concepts for the accounting of GHG emission reductions by projects. The 
methodology adheres to the principle of completeness by including all significant factors of 
emissions while guidelines are provided to eliminate insignificant secondary effects, thus 
reducing complexity and cost of the accounting. Therefore, the protocol was identified as the 
primary source for the GHG accounting of TESS CBI. 
For more details on frameworks see Section 6.2 (Annex). 

 

3.6.3  Methods and Tools 

In the course of the review-process, an extensive set of accounting methods, services and 
inventories were found for different organisational levels, considering distinct tiers and 
boundaries on multiple domains. As mentioned above, methods and tools were classified 
according to these characteristics which were then considered to compile an assessment of 
relevance for TESS. 

Methods span a variety of tools, including online calculators, spreadsheets, formula-sets, 
scorecards and others.  The following section exemplarily presents some of the more 
relevant methods and tools analysed, ordered by the scale of assessment.  

On the country level, a multiregional input-output model was applied in the user-friendly web-
based EUREAPA-tool for decision makers. The quasi-regional input output model of 
Druckman and Jackson (2009) was used to estimate carbon emissions of households and 
included whole life cycle emissions (tier 3). However, only energy related emissions were 
included. The UNFCCC (CDM-tools, UNFCCb) provides a set of tools and methodologies 
developed for the assessment of CDM project activities mainly for large scales. As these 
methods are transparent and comprehensive, they are relevant in the context for exemplary 
purposes to support the quantification of different activities within the TESS project. 

At the community, or city scale, the input-output model of Druckman and Jackson (2009) was 
used to quantify life cycle emissions of UK households. Also, the Klimabündnis Austria3 
provides a relatively simple online GHG footprinting tool for the quantification of emissions on 
the community level (a local level yet above the level of CBIs)  

The organisational scale has also frequently been targeted by carbon accountants. For 
example, the carbon campus calculator 4provides a tool for universities to quantify emissions 
from a number of sources. An example for carbon accounting of companies is the Business 
Resource Index5, a tool for the assessment of a product´s resource use- and efficiency. 
A large number of online calculators were assessed that operate on the individual level, 
including several web based calculators that focus on individual accounting in Europe (see 
Section 6.3, Annex). Although a lack of transparency of online calculators had been reported 
earlier by Padgett & Steinemann (2008) the carbon-independent online calculator6 that 
focuses on the UK currently provides a transparent list of conversion factors used and 
references for the applied methods.  
                                                
3 http://www.klimabuendnis.at/ 
4 http://cleanair-coolplanet.org/campus-carbon-calculator/ 
5 http://www.brix-index.net/ 
6 http://www.carbonindependent.org/ 
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The Atmosfair limited company has developed a proprietary methodology for the carbon 
accounting of travelling. The online calculator for projects in the building sector Shapedearth7 
provides a simple hands-on example for carbon accounting based on the publicly available 
product specifications (PAS 2050, see section 3.6.2) providing a large compilation of 
emission factors for building materials. Metadata on emission factors however is not readily 
available, reducing the relevance of this tool.  

The above mentioned tool and methods are only a small subset of the numerous existing 
examples. For more details on these methods and tools see Section 6.3 (Annex). 

 

3.6.4  Databases 

A number of databases providing emission factors have been assessed. They cover a wide 
variety of factors, differing in the range of emissions and GHG´s covered, quality criteria 
considered, regional detail and other wide-ranging activities as well as types of data sets. 
The emission factor database of the IPCC (2004) for example provides regionally distinct 
emission factors that can be accessed via specification of the source-sink domain and GHG. 
Submissions providing further emission factors are encouraged and validated along a set of 
quality criteria. For example the available information on the 95% confidence intervals 
provides uncertainty estimates of individual factors and sources. The National Atmospheric 
Emissions Inventory8 of the UK is also available online, however providing no uncertainty 
criteria. The USEPA9 developed a database for the USA, the Association Bilan Carbone10 for 
France. A list of providers of GHG inventories that mostly focus on corporate and product 
carbon accounting is given by the World Resources Institute (WRI) and World Business 
Council for Sustainable Development (WBCSD). The report (WRI & WBCSD 2003) found 20 
organisations covering Europe-specific data. The DEFRA database contains a large number 
of emission factors based on various sources, including government publications. The 
platform emissionfactors11 of Ecometrica (2015) compiles emission data from a high number 
of different sources.  Boundaries include scopes 1 to 3, or Life cycle emissions and various 
greenhouse gases. The DEFRA database includes emission factors on transport as well as 
waste treatment and disposal and is therefore very relevant for the TESs project.  

In addition to databases, for the carbon accounting within TESS emissions factors from 
scientific publications across domains are used. 
For more details on databases see Section 6.3 (Annex). 

 

3.7 Conclusions from the Literature Review 

An in-depth literature review revealed numerous existing approaches, varying across scale 
(from individual to country scale) to the type (detailed method or framework). Yet, no widely 
accepted concept has been yet developed for CBIs across a wider range of different 
activities.  

                                                
7 www.shapedearth.com/ 
8 http://naei.defra.gov.uk/about/methodology  
9 http://www.epa.gov/ttnchie1/ 
10 http://associationbilancarbone.fr/ 
11 emissionfactors.com 
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As a basis for this report we chose the type of a framework instead of fixed calculation tools, 
since they are flexible and thus allow being adapted to the specificities of our cases. A 
selection of the most relevant frameworks is summarized in Table 1, including information on 
the scale, tiers and the relevance for the TESS project. 

 

Table 1: A selection on frameworks, methodologies and tools of GHG accounting assessed. 

# Name Scale Tiers/ 
Scopes Year Description and Potential for TESS 

1 Product Life Cycle 
Standard12  Product 1, 2 and 

3 2011 
Standard aimed at enabling companies to 
account and monitor product related 
GHG emissions. 

2 GHG Protocol 
Corporate Standard13 

Organi-
sation 1 and 2 2001 

Accounting and reporting standard for 
GHG emissions of businesses, covering 
scopes 1 and 2. 
The framework is designed for product-
related emissions. 

3 
Global Protocol for 
Community-based 
GHG Emission 
Inventories14 

Com-
munity 
[=city] 

Scopes 
1, 2 , 3 2012 

Proposes a community-scale greenhouse 
gas accounting and reporting standards. 
 
Consists of 
1) emission factors and boundaries and 
2) accounting and reporting standard. 
Emissions from agriculture, forestry and 
land use are not included 

4 
Publicly Available 
Specifications-2050 
(PAS 2050)15 

Organi-
sation 1,2 and 3 2011 

Guide to carbon footprint assessment for 
companies 
based on emission factors. 
Only for product-related emissions. 

5 ISO 14064 (parts 1 and 
2)16 

Organi-
sation 

1, 2 and 
optional 
for 3 

2006 
Provides principles, requirements and 
Guidance for quantification and reporting 
of GHG emissions 

6 
IPCC Guidelines for 
National Greenhouse 
Gas Inventories17 

Country varying 2006 
Guidelines on national level, however the 
large associated database of emission 
factors is potentially relevant for TESS. 

7 
EU-Commission on 
Organizational 
Environmental 
Footprint18 

Organi-
sation 1,2 and 3 2013 

Comprehensive framework on 
organizational level from a life cycle 
perspective. The document provides 
detailed guidelines and includes the 
assessment of uncertainty and sensitivity. 

8 The GHG Protocol for 
Project Accounting19 Project 1, 2 and 

3 2003 

Comprehensive framework for the 
quantification of GHG emission 
reductions from Projects. All relevant 
steps for the accounting are precisely 
documented, while scales and tiers 
coincide with those of TESS. 

 
                                                
12 http://www.wri.org/publication/greenhouse-gas-protocol-product-life-cycle-accounting-and-reporting-standard 
13 http://www.wri.org/publication/greenhouse-gas-protocol 
14 http://www.iclei.org/our-activities/our-agendas/low-carbon-city/gpc.html 
15 http://shop.bsigroup.com/forms/PASs/PAS-2050-Guide/ 
16http://www.iso.org/iso/catalogue_detail?csnumber=38381 and  
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=38382 
17 http://www.ipcc-nggip.iges.or.jp/public/2006gl/ 
18 http://ec.europa.eu/environment/eussd/smgp/organisation_footprint.htm 
19 http://ghgprotocol.org/files/ghgp/ghg_project_accounting.pdf 

http://www.ghgprotocol.org/standards/product-standard
http://www.ghgprotocol.org/standards/product-standard


TESS Project (Grant Agreement n° 603705) D 2.1 

- 22 - 

Since the focus of the TESS project lies on the CBIs, the scale of the approaches is 
especially relevant. To allow a better comparison, the approaches highlighted in Table 1 are 
therefore arranged in Figure 2 according to their scale. This shows that the well-established 
GHG Protocol for Project accounting (WRI & WBCSD 2003) stands out as a suitable concept 
on the scale of projects (the scale being comparable to CBIs). Although it has been 
published in 2005 (no revision has been published since), it is still a well-recognized 
comprehensive guideline. The core idea is the quantification of the emission reduction 
stemming projects, i.e. comparing their impact to the case if the project would not exist 
(baseline scenario). This has a high potential of adaptation to the case of emission-relevant 
activities of CBIs and will therefore serve as the basis for this project, which will be described 
in detail in the following sections. 

 

 
Figure 2: An example of the relevant frameworks assessed, sorted with respect to 
the covered scale. Numbers represent the literature assessed according to Table 1. 

  

# Framework

Individual/
Household

Project 8

Product 1

Organisation 2, 4, 5, 7

Country 6

Scale
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4 MRV Framework for the Selected CBIs 
In this section we explain the development of the GHG accounting framework adapted to the 
CBIs selected for the TESS project. Our basic procedure follows as closely as possible the 
GHG protocol for Project Accounting (WRI, WBCSD 2005), which was identified as best 
suited to estimate the impact of CBIs activities on GHG emissions. It is applicable to a large 
variety of initiatives in one or multiple of the four core domains of TESS (food, energy, waste 
and mobility). The protocol provides clear guidelines to identify boundaries and baselines 
balancing between accuracy of accounting and complexity of assessment. In the following 
we first give a short summary of the steps required by the framework. Second, we describe 
how the protocol requirements and guidelines are operationalized within a set of three 
contacts with the initiatives. This is followed by specific information for the most important 
activities related to GHG reductions the TESS CBI's engage in. The activity specific 
information is structured in accordance with the logic of the GHG protocol for Project 
Accounting (see Table 5).  

4.1 Key Steps of the MRV framework 

The GHG Protocol for Project Accounting identifies 6 basic steps as shown in Figure 3 (light 
grey boxes). Step 1 defines the goal and scope of the assessment. Core to this is the 
identification of specific activities, the product or service these activities offer and their 
primary and secondary impacts on GHG emissions. The subsequent steps are repeated for 
all activities. The next three steps encompass defining the counter-factual or baseline. The 
guide offers two options to estimate the baseline: the project-specific procedure and the 
standard procedure (see also structure of the framework in Table 5. In step 2, the procedure 
needs to be selected before performing the next steps. In step 3, both procedures rely on 
assembling a set of baseline candidates for a certain region and time frame, by reflecting on 
the question how the same service would be offered in absence of the CBI. For the 
estimation of the baseline within step 4, the first option to define the baseline is the project-
specific procedure. It allows mainly semi-quantitative and qualitative evaluation of the 
different baseline candidates, making a selection based on the identification of barriers for 
each candidate and the conservativeness-principle. This procedure needs to be repeated for 
each CBI. The second option calculates a performance standard from the set of baseline 
candidates. A GHG emission performance standard is derived from a set of baseline 
candidates with given data on GHG emission rates. This procedure requires more data 
compared to the project-specific procedure. The performance standard can then be used for 
all CBIs engaging in a certain activity in this region. In step 5, data is monitored and GHG 
reductions are quantified. In step 6, the assessment is documented in the report, integrating 
the information about all activities. 

 

1)Define GHG assessment 
boundary

Define 
project and 

goal

Identify activities, 
primary and 

secondary impacts

2) Select 
baseline 
procedure

3) Identify 
baseline 
candidates

Identify baseline 
procedure and 

baseline candidates

4) Estimate baseline 
emissions

Estimate 
baseline 

emissions 

5) Monitor and quantify 
GHG Reduction

Monitor 
data 

Quantify GHG 
reductions and 
assemble report

Discuss report

Second meeting with CBISteps from WRI Guideline First meeting with CBI Desk research Third meeting with CBI

6) Report GHG Reductions
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Figure 3: Basic steps of the MRV framework  

 

4.2 Defining Activities on GHG Reductions 

The majority of the basic steps of the GHG Protocol for Project Accounting are very similar 
for a specific activity (e.g. photovoltaic electricity production). We expect that CBIs often 
engage in a set of similar activities, such that the procedure can then be transferred to other 
CBIs. To make use of this fact we have generated a list of anticipated activities of the TESS 
case studies, after selecting the TESS case studies as reported in Deliverable 1.1 
(Documentation of the procedure) and Deliverable 1.2 (Summary of selected case studies). 
This list was based on the experience of the TESS researchers, not directly involving the 
CBIs.  

Some studies report that education, awareness rising and empowerment are important 
benefits CBIs bring (Heiskannen et al 2010, WGBU 2014). Many of the TESS CBIs are 
indeed engaged in social or educational activities. Keen et al (2005) point out that social 
learning is a result of sharing experience, ideas and environments. The activities of CBI’s 
lead to a social exchange along sustainability practices which implies that an educational 
effect leading to rising environmental awareness among stakeholders can be expected. 
Environmental awareness in turn can, but must not necessarily lead to increased 
environmental action. This disparity is referred to as the awareness behaviour gap, which 
implies that rather than being driven by awareness alone, a variety of factors such as 
psychological, financial, normative and others ultimately determine behaviour (see e.g. 
Kollmuss & Agyman (2002) and Newton & Meyer (2011)). Also, even if pro-environmental 
behavior has been observed, it does not always result in the anticipated impact, for example 
due to rebound effects (Csutora 2012). However, these effects are still under-researched. It 
is therefore beyond the scope of the MRV framework to assess the educational effects of 
CBI on GHG emissions. Thus, activities that represented educational effects solely were 
excluded from the assessment. The final list of activities is presented in Table 2. The 
selected set of activities therefore represents a subset of the full activities of the CBIs based 
on availability of data from the TESS CBIs. 

For the anticipated activities, boundaries, primary and secondary impacts, the estimation of 
baseline emissions and the monitoring plan are presented in section 4.4.5. 

 

Table 2: Anticipated activities for TESS case studies 
Domain Activity Service/Product 

provided 
Primary Effect Units to 

report the  
Service/Prod
uct 

Transport Transportation of 
goods 

Transport of light 
weighted goods in 
km 

Reduction in combustion 
emissions due to more 
sustainable vehicles 

Kilometers 
travelled for 
transportati
on 

Provision of 
infrastructure for the 
transportation of 
persons 

Provisioning of 
transportation for 
people 

Reduction in combustion 
emissions due to more 
sustainable vehicles 

passenger-
distance 

Provision of 
transport to persons 

Transport of 
persons 

Reduction in combustion 
emissions due to more 
sustainable vehicles 

passenger-
distance 
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Waste 
 

Provision of goods 
or materials 

Materials or 
products reused, 
recycled or 
upcycled, water 
purified.  

Reductions in emissions from the 
production process and from a 
reduction in waste 

Materials or 
products as 
number or 
in kilograms 

Composting Disposal of organic 
material. Optionally: 
provisioning of 
organic fertilizer. 
 

Reduced emissions due to (more 
sustainable) waste treatment and 
reduced transportation due to 
local composting. 
Optionally: replacement of energy 
intensive production of synthetic 
fertilizers by compost 

Treated 
Waste in 
kilograms 

Food 
 

Provision of food Provisioning of food Reductions in waste emissions 
and the replacement of food 
production with more sustainable 
production 

Food 
produced in 
kilograms 

Provision of 
infrastructure for 
local food markets 

Provisioning of food Reductions in waste emissions 
and the replacement of food 
production with more sustainable 
production 

Food 
distributed 
in kilograms 

Redistribution of 
food from 
businesses 

Saving food from 
businesses 

Reductions in waste emissions by 
redistributing food from 
businesses (e.g. supermarkets) 
which would have been discarded 

Food saved 
in kilograms 

Provision of meals Provision of meals Reduction in emissions due to 
providing more sustainably 
produced meals 

Kcal of 
meals 
served 

Energy 
 

Provision of heat Provisioning of heat Reduction in combustion 
emissions from generating heat 
from renewable resources 

heat in kWh 

Provision of 
electricity 

Provisioning of 
electricity 

Reduction in combustion 
emissions from generating 
electricity from renewable 
resources 

Electricity in 
kWh 

 

Table 3: Further activities not included into the MRV framework 
Domain Activity Service/Product 

provided 
Primary Effect Units to 

report the  
Service/Prod
uct 

 
Waste 
 

Provision of energy 
from waste 

Provisioning of 
biogas 

Reduction in emissions through 
production of biogas from waste 
products 

biogas in 
m3 

Food 
 

Consumption of  food  Reduction in the emissions due to 
dietary changes   

Food 
consumed 
in kilograms 

Food Reduction of food 
wasted at home 

Saving food from 
households 

Reductions in waste emissions by 
redistributing food from private 
households which would have 
been discarded 

Food  in 
kilograms 

Energy 
 

Consumption of 
electricity 

 Reduction in electricity 
consumption though behavior 
changes are technology change 
(e.g. smart metering) 

Electricity in 
kWh 

Consumption of heat  Reduction in heat consumption 
through behavior change or 
technology change (e.g. building 
insulation, changes in heat 

Heat in kwh 
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systems) 

Multi-
domain 

Education, 
Awareness raising 

Reductions in GHG emissions potentially leading to reduced 
consumption, reduced waste through more sustainable lifestyles 

 

4.3 Engaging with the CBIs  

GHG accounting is often not in the core interest of CBIs and is considered time consuming 
and requires extended background knowledge. Therefore, the process to engage with CBIs 
to implement the MRV framework requires the right balance between thoroughness to meet 
basic principles of accounting (see section 4.4) and simplification to make the procedure 
feasible for CBIs. The TESS procedure leaves a large fraction of the assessment, such as 
the reasoning about secondary effects, the estimation of the baseline, the calculations and 
the assembly of the report in the responsibility of the researcher. CBIs are involved with their 
expertise to identify the set of their activities and the data collection (WP 2 and WP5). 
Furthermore they are informed about the underlying framework at the beginning of the 
assessment and the final report is discussed with the initiatives. To achieve the necessary 
sequence of interaction, we have conducted at least three sessions with the initiatives 
(Figure 3). We follow the GHG Protocol for Project Accounting as closely as possible for 
these steps (WRI, WBCSD 2005). 
In the first meeting with the initiative, the methodology was explained and the scope 
identified, by listing the core activities of the initiative. If they belong to the anticipated 
activities, we checked data availability with the initiatives.  
Based on the information from the first meeting, TESS researchers then researched on 
potential baseline scenarios, secondary effects and checked for GHG conversion factors and 
other relevant data sources. Based on these, a draft for the monitoring plan was created 
(data to be gathered in the second interview).  
In the second meeting with the initiative, additional background information such as the goal 
of the GHG accounting was collected. For each activity, the relevant data for the accounting 
was collected.. Initiatives collected and reported additional data following the meeting if 
necessary.  Based on this information, TESS researchers will then calculate the GHG 
reductions and produce a draft report (in Deliverable D2.4). The third communication with the 
initiatives will allow the presentation of results. 
Verification is not addressed by the GHG Protocol for Project Accounting (WRI, WBCSD 
2005). However, by following the reporting requirements and guidelines of the protocol, we 
ensure that all relevant information is documented. Verification will certainly overburden most 
CBIs. The case studies have been selected in a way that all TESS domains are covered, yet 
during the course of interviews some had to be substituted due to practical reasons20. Since 
the assessment follows the same methodology for all initiatives, this will inform us about 
required adjustments to the methodology.  

Table 4 shows the list of CBIs and their corresponding activities. 

 

                                                
20 e.g. some initiatives ceased to exist or did not respond to the requests. 
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Table 4 List of anticipated Initiatives of the TESS CBIs 
ID number of 
initiative. 

Official name of 
Initiative 

Activities according to framework 

CFID00002 Comrie 
Development Trust 

Provision of heat 
Provision of electricity 
Provision of food 

CFID00011 Highland Perthshire 
Cycling 

Provision of transport to persons 

CFID00026 Transition Black Isle Provision of transport to persons 
CFID00055 Remade in 

Edinburgh 
Provisioning of goods or materials 

CFID00072 Colintraive and 
Glendaruel 
Development Trust 

Provision of electricity 
Provision of heat 
Provision of food 

JH000009b Shared Planet Provision of the infrastructure for local food markets 
JHI000016 Huntley 

Development Trust 
 Provision of the infrastructure for the transportation of 
persons (activity has not started yet) 

JHI000073 Greener Kemnay  Provision of the infrastructure for the transportation of 
persons (activity has not started yet) 
Composting (activity has not started yet) 

OUASID00002 Herttoniemi food co-
operative 

Provision of food 

OUASID00007 Enon energy co-
operative 

Provision of heat 

OUASID00008 Centre of 
sustainable 
development 

Provision of goods or materials 

OUASID00009 Sustainable 
Development 
Association of 
Jyväskylä (Japary.) 

Provision of transport to persons 
Provision of electricity 
Provision of the infrastructure for local food markets 

OUASID00013 Tuupovaara Energy 
Co-operative 

Provision of heat 

OUASID00020 Hollola Energy Co-
operative 

Provision of heat 

OUASID00026 Helsinki 
Metropolitan Area 
Reuse Centre 

Provision of goods or materials 

OUASID00030 Ecovillage of 
Bromarv 

Provision of heat 

OUASID00034 Tealight Hunt Provision of goods or materials 
OUASID00035 HINKU-village, 

Northern II 
Provision of heat 

PIKID00055 Rosa Rose 
Gemeinschaftsgarte
n 

Provision of food 

PIKID00061 Foodsharing Redistribution of food from businesses 
PIKID00062 Leila All-sharing-

shop 
Provision of goods or materials 

PIKID00068 Stadt macht satt Provision of food 
PIKID00077 BürgerEnergie 

Berlin 
Provision of electricity (activity has not started yet) 
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PIKID00114 Oktoberdruck Provision of goods or materials 
PIKID00131 Solawi Waldgarten 

(CSA) 
Provision of food 

PIKID00136 Fahrwerk 
Farradkurrierkollekti
v 

Transportation of goods 

PIKID000127 Repaircafé 
Kreuzberg 

Provision of goods or materials 

PIKID00111 Material Mafia Provision of goods or materials  
SAPIENZAID0001
3 

G.A.S. Tiburtino Provision of  the infrastructure for local food markets 

SAPIENZAID0002
8 

Associazione 
Ciclonauti - ciclo 
officina centrale- 

Provision of goods or materials 

SAPIENZA000021 Refugee ScArt Provision of goods or materials 
SAPIENZAID0000
9 

La Città dell'Utopia Provision of  the infrastructure for local food markets 

SAPIENZA00031 Il Fiore del Deserto - 
Progetto Natura 

Provision of food 

T6ID00002 Movimento Salva i 
Ciclisti 

Provision of transport to persons 

T6ID00004 Casale Podere 
Rosa 

Provision of the infrastructure for local food markets  
Provision of electricity 

T6ID00006 Orti Urbani 
Garbatella 

Provision of food 

T6ID00003 GAS Mondi Possibili Provision of the Infrastructure for local food markets 
T6ID00013 Gasquilinio Provision of the Infrastructure for local food markets 
T6ID00015 GAS Tura Provision of the Infrastructure for local food markets 
UABID00005 Pixapins Provision of the Infrastructure for local food markets 
UABID00008 PEP pla d’energia 

participatiu de sant 
martí, la verneda i la 
pau 

Provision of goods and materials 
Provision of food 
Redistribution of food from businesses 

UABID00015 Trevol Transportation of goods 
UABID00018 Somenergia Provision of electricity 
UABID00019 Vall de Can Masdeu Provision of food 
UABID00021 Calafou Provision of goods or materials 

Provision of meals 
UABID00028 Cooperativa de 

Consumo Ecologico 
Tota Cuca Viu 

Provision of the Infrastructure for local food markets 

UABID00035 LaCol Provision of goods or materials 
UABID00044 Kosturica Provision of food 
UAB00058 La Ortiga Provision of food 
UAB000104 Biciosos Provision of goods or materials 
USVID00001 Rowmania initiative Provision of transport to persons 
USVID00002 ADEPT Foundation Provision of the Infrastructure for local food markets 
USVID00003 CCN Bike Club 

Napoca 
Provision of transport to persons 

USVID00004 Tasuleasa Social Provision of goods and materials 
USVID00005 Slow Food Iasi / 

Convivum (SFIC) 
Provision of meals 
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USVID00006 Suceava Pedaleaza Provision of transport to persons 
USVID00012 Hosman Durabil Provision of food 

USVID00017 Eco Bucovina Provision of transport to persons 
USVID00019 InCuib Provision of meals 
USVID00020 Iasi Recicleaza Provision of goods or materials 
USVID00021 Colecteaza Baterii Provision of goods or materials 
USVID00022 Mai Bine Provision of goods or materials 

 

4.4 General Principles and Specifications  

The accounting templates presented here follow the principles of the Project Protocol for 
Carbon Accounting (WRI, WBCSD 2005). In order to facilitate transparency, the templates in 
principle follow the sectional structure of the project protocol, while repeated information is 
aggregated to improve the readability of this report (see Table 5). Please note that in order to 
avoid duplication, the definition of the baseline for the domain food was treated in an 
aggregated way. 

 

Table 5 Structure of the framework for each activity, based on the Greenhouse Gas Protocol for 
Project Accounting. Sections marked in green font are discussed at the beginning of this chapter in 
a general manner or at the beginning of the respective domain. 

 

Name of Activity 
• Description of activity 
• Table of CBIs selected within the TESS project involved in this activity 

Defining the GHG Assessment Boundary 
• Identifying primary effects 
• Estimating the secondary effects and assessing their significance 

Selecting a Baseline Procedure: the project-specific and performance standard procedures 

Identifying the Baseline Candidates 
• Define the product or service provided by the project activity 
• Identify possible types of baseline candidates. 
• Define and justify the geographic area  
• Define and justify  the temporal range  
• Define and justify any other criteria used to identify baseline candidates (General market 

condition)   
• Identify a final list of baseline candidates or Identify baseline candidates that are 

representative of common practice (for the project-specific baseline procedure) 

Estimating Baseline Emissions  

— Project-Specific Procedure 
• Perform a comparative assessment of 

barriers 
o Identify all barriers that would 

affect decisions to implement the 
project activity or any of the 
baseline candidates. 

Estimating Baseline Emissions  

—Performance Standard Procedure 
• Specify appropriate performance metrics 

for all baseline candidates 
• Calculate the GHG emission rate for each 

baseline candidate 
• Select method of how to quantify the final 

emissions in case of numerous baseline 
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o Identify barriers to the 
continuation of current activities. 

o Assess the relative importance of 
the identified barriers for each 
alternative. 

• Identify and justify the baseline scenario. 
o Significance of any barriers that 

affect the project activity 
o Identify the baseline scenario  
o Justify the identified baseline 

scenario. 
• Estimate baseline emissions 

candidates.  
• Estimate baseline emissions 

 

Monitoring and Quantifying GHG Reductions 
• Plan for monitoring project activity emissions and baseline parameters 
• Data storing and period of data acquisition 
• Quantify GHG reductions for the GHG project. 

Reporting GHG Reductions   

 

4.4.1 Name of Activity 

 At the beginning of each section, the activity is briefly described. This is followed by a table 
showing all TESS initiatives performing this activity. The CBIs are sorted according to their 
internal ID code.  

 

4.4.2 Definition of the GHG Assessment Boundary 

First, primary effects are identified that represent intended effects for reducing emissions. 
Then, all secondary, or unintended effects are identified that may further influence emissions. 
In order to narrow down the range of factors and to reduce complexity of the analysis, an 
assessment of significance of secondary effects is conducted. The assessment of 
significance may result in the exclusion of negligible effects. In case of uncertainty about the 
magnitudes of secondary effects, a conservative estimation of emissions is conducted. In 
case of strong evidence that factors leading to emissions in the project activity is equal to 
those of the baseline or lower (conservative approach), these factors can be considered to 
cancel out and are consequently neglected in favour of parsimony and economy. 

The system boundaries are visually shown at the beginning of each section. On the left hand 
the boundaries for the baseline scenario (or "counterfactual") and on the right the boundaries 
of the project activity (or "alternative") are depicted. Emissions from different sources are 
depicted in yellow boxes, related processes in blue boxes.  For some activities, both sides 
could be identical. In this case both calculations are based on the same system boundaries. 
It does not mean, however, that the emissions are identical, as they could stem from more 
sustainable sources (as explained in the text following the figures). 

4.4.3 Selection of a Baseline Procedure 

For the quantification of emission reductions with reference to a realistic reference case, a 
baseline scenario is introduced that provides a similar product or service as the project 
activity. This scenario is selected from a variety of baseline candidates, all representing 
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goods or services that are equivalent to the project activity. The selection of an appropriate 
baseline guarantees additionality of the accounting, meaning that only those effects of 
emission reduction are considered that would not have existed in the absence of the activity. 
The identification of the final baseline from the set of baseline candidates is conducted by 
two alternative procedures. First, the project specific procedure identifies the baseline by 
analysing barriers to each baseline candidates. The project specific procedure is preferred if 
a small number of representative alternatives exist and if verifiable information on their 
characteristics is available. Second, the performance standard procedure provides a 
performance standard emission rate for a given product or service that is based on 
representative emission data. If verifiable data on emissions is available and information on 
barriers to the baseline candidates is lacking, the performance standard procedure is 
preferred.  

 

4.4.4 Identification of the Baseline Candidates 

For the selection of baseline scenarios the geographic areas as well as temporal range need 
to be defined, in which they are valid. The geographic area for which the baseline scenario is 
valid is defined by relevant factors such as socio-cultural, economic or legal circumstances. 
The selection of the geographic area is specified in the respective subsections, see below.  

Similarly, the temporal range defines the temporal validity of the baseline scenarios. For the 
selection of an adequate temporal range, the Project Protocol proposes to include the recent 
development (e.g. technological development) in order to represent up-to-date trends in 
technologies, equipment and practice. A wider temporal range allows a sufficiently large 
number of candidates to be considered, while for rapidly changing technologies, smaller 
temporal ranges are to be preferred. Finally, in case of a discrete change in time (e.g. 
changes in key legislation relevant for the activity), the temporal range should be selected 
according to the point of change. In accordance with these requirements, the temporal range 
is suggested to represent the last five years. This allows compensating for short temporal 
changes such as market fluxes while focusing on more recent conditions and including latest 
technologies. However, this may vary according to the data availability for the different 
activities. In some cases, recent data is not available from literature, so that the baseline 
emissions may not be up-to-date. 

Furthermore, market mechanisms and legal requirements may influence technologies, 
equipment or practice. Therefore, these are included in the analysis.  

 

4.4.5 Monitoring and Quantification of GHG Reductions 

The monitoring and quantification of GHG reductions is conducted together with a member of 
the respective GHG project in form of an interview (see section 4.3). For each activity, a table 
is provided for the data that will be collected during the interviews, with respect to the 
previously defined boundaries and effects.  

The calculations for baseline emissions are calculated in congruence with the project 
protocol and differ between both baseline procedures. For a detailed description of 
procedures see WRI, WBCSD (2005). Emissions of the project activity are calculated specific 
to the respective activity, see below. 
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Emissions of the baseline scenario are planned to be calculated using the stated data 
sources from the literature. However, in the course of the calculations, changes could still be 
made if more relevant or more recent data sources will be found. 

The GHG reductions are then calculated as emissions of the baseline minus the emissions of 
the project activity:  

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

𝑤𝑤𝐸𝐸𝑟𝑟ℎ 
𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 
𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟:𝐵𝐵𝑎𝑎𝐸𝐸𝑒𝑒𝑏𝑏𝐸𝐸𝐸𝐸𝑒𝑒 𝑒𝑒𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 
𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝:𝑃𝑃𝑒𝑒𝐸𝐸𝑃𝑃𝑒𝑒𝑟𝑟𝑟𝑟 𝑒𝑒𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 

In case that project activity emissions exceed those of the baseline, emission reductions can 
be negative. 

Data reported to TESS will be stored electronically and archived for at least 5 years. CBIs will 
be asked to provide data on their activities, while the data sources are stored in the TESS 
archive. These data are usually taken from a one-year time period prior to the TESS 
meeting. Baseline emissions will be based on standard sources including “grey literature” or 
peer-reviewed publications. 

4.4.6 Reporting GHG reductions 

The results and background information on the GHG assessment will be documented for 
each CBI. This will provide transparency of the applied methods and assumptions made. It 
will further form the basis for an interpretation of the results on the level of activities and 
domains for benchmarking. 

4.5 Domain Transport 

4.5.1 General Specifications for the Transport Domain 

In the following, general principles and specifications are provided for the Domain Transport. 
These apply to all activities listed under this domain and are discussed here to avoid 
duplicating the section for the respective activities. 

 

4.5.1.1 Market Mechanisms and Legal Regulations 
Policies are implemented in order to support the low-carbon transition of this sector. These 
include emission standards for vehicles in the EU and financial support for the development 
of technologies for the non-fossil fuel driven vehicles. For this, the EU has enacted laws to 
reduce mobility related emissions of road and rail transport (European Commission 2015). 
For example, the Directive 1999/94/EC for labeling of car's emissions and the Regulation 
(EC) 443/2009 set emission performance standards to new passenger cars (European 
Commission 1999). A trend towards decreased emissions from transport in the EU is 
apparent since 2008 (European Commission 2015).  
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4.5.2 Activity: Transportation of Goods 

Activities included are related to the transport of goods. Typical examples of activities from 
the TESS case studies include urban bicycle messenger initiatives (see Table 6) and car 
sharing initiatives, thus representing mainly small quantities of cargo. A reduction in 
environmental impact is mainly achieved via the reduced emissions of the use of non-fossil 
fuel driven vehicles as opposed to motorized vehicles. As a second option, a reduction in 
transportation distances (kilometres avoided) can lead to reduced emissions. Figure 4 
schematically depicts the boundaries of the analysis.  

Table 6: TESS initiatives performing the activity "Transportation of goods" 
ID Name Description 
PIKID00136 
 

Fahrwerk Kurierkollektiv Transporting goods by bike 

UABID00015 
 

Trevol Courier services - transportation 
of packages by bicycle 

 

4.5.2.1 Definition of the GHG Assessment Boundary 

Identifying primary effects 

The project activity includes the transportation of goods, respectively from one place (A) to 
another (B) and the return (from B to A). The primary effect of this performance is the 
reduction in combustion emissions in comparison to the baseline scenario.  
Estimating the secondary effects and assessing their significance 

Aside from their primary effect, projects with the activities produce both secondary one-time 
effects as well as upstream and downstream effects.  
• The emissions that occur due to the construction of the vehicle that is used for the project 

related transport are considered as one-time effect, as construction is required for the 
precedent establishment of the project activity. The construction of vehicles in the 
baseline scenario also produces emissions that are specific to the vehicle type and thus 
prone to strong uncertainty. As furthermore, the construction of bicycles for bike 
messenger activities creates fewer emissions than the production of common motorized 
vehicles of the baseline, they are not considered in the accounting as this contributes to 
the principle of conservativeness.  

• As upstream and downstream effects, the increased effort to coordinate the alternative 
trips can be noted. For messenger services, coordination of trips is required for the 
baseline as well as the alternative and can thus be excluded. 

• The afferent travel before the respective transportation may also be considered for the 
activity of transporting goods. However, these are irrelevant for messenger services and 
roughly cancel out between other activities and their baselines.  

• Another upstream effect involving market response is the reduction of fossil fuel 
extraction, processing and refinement due to a lower demand, caused by the project 
activity. An estimation of the market response due to a reduction of fossil fuel processes 
however is complex. Applying the conservativeness principle, this uncertain secondary 
effect can be excluded. 
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As the identified secondary effects are either negligible in comparison to the identified 
primary effect or involving a negligible market response, no significant secondary effects are 
observed in the context of GHG emissions and the project activity ‘transportation of goods’. 
Therefore, the analysis of boundaries reveals that no secondary effects are included in the 
assessment. 
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Figure 4: Scheme of system boundaries for the activity "Transportation of goods" 
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4.5.2.2 Selecting a Baseline Procedure 
Initiatives active in the transportation of goods which are only represented by bike 
messenger services in our dataset are a specific fraction of transport activity. This therefore 
reduces the number of baseline candidates for the activity. Bike messenger services usually 
transport small amounts of goods in urban settings, not being well captured by national data 
on freight transport. Therefore, for the activity transport of goods we chose the project 
specific procedure. As the transportation of these goods with respect to the baseline is 
strongly dependent on common practice in the particular urban setting as well as on the 
goods transported, we chose to specify the baseline for each activity individually.  

 

4.5.2.3 Identifying the Baseline Candidates 

Defining the product or service provided by the project activities 
The service provided is the transport of light weighted goods in km.  

Identifying possible types of baseline candidates 

For the transportation of goods, a variety of national modes of freight transport is available as 
indicated in Table 7. Due to the special characteristics of the project activity the reference 
case can be assumed to cover only a specific fraction of these. Thus, some are marked as 
“not applicable”. 

Table 7: Transportation of goods. Modes of transport and corresponding emission factors. Data 
from DEFRA (2015). 

Mode of transport  
 

Sub categories  
 

Emission factors 
(scope 1) in kg 
CO2-eq /km 

 
Road 

Bicycles 0 
Vans 0.251 
Heavy good vehicles (all diesel) 0.718 
Heavy good vehicles refrigerated (all diesel) 0.843 
Passenger cars 0.189 

Motor cycles (>50cm3)  
0.120 

Trucks Not applicable 
Railways Not applicable 
Inland waterways Not applicable 

Defining the geographical area  

Due to country wide traffic regulations and other policies (e.g. fuel taxes); the geographical 
area is defined as national for both activities. 
Defining other Criteria Used to Define Baseline Candidates 

a. Relevant legal requirements 

Policies are implemented in order to support the low carbon transition in transportation 
sector. Still, their implementation is assumed to have longer temporal delay than general 
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market conditions and can therefore be regarded as homogeneous within the time range of 5 
years, selected for the baseline scenario. For the transportation of goods, taxes and toll fees 
also play a role in common practice.  

Identifying the Final List of Baseline Candidates that Represent Common 
Practice  
Common practice of the transport of goods with respect to the activity represents small and 
maneuverable vehicles for road transport. Therefore, truck traffic, railways and inland 
waterways were excluded from the list. The final list of baseline candidates is therefore 
comprised of  

• Bicycles 
• Vans 
• heavy goods vehicles 
• heavy goods vehicles (refrigerated) 
• passenger cars  
• motor cycles  

 

4.5.2.4 Estimating Baseline Emissions Using the Project-specific 
Procedure 

Perform a comparative assessment of barriers 

a. Identify all barriers affecting decisions to implement the project activity or 
any of the baseline candidates 

Potential financial and budgetary barriers to implement the project activity include high costs 
for electric cars and limited access to capital for the creation of a messenger business. A 
possible increase of fuel prices represents a potential financial and budgetary barrier to the 
baseline candidates. This barrier is larger for vehicles that consume more fuel (e.g. cars 
compared to motorbikes). 

b. Identify barriers to the continuation of current activities 
1. the end of lifetimes of vehicles 
2. increasing fuel prices 
3. regulatory changes for emission intensive transportation or restrictions on urban 

vehicle emissions 

c. Assess the relative importance of the identified barriers for each alternative 

Project activity: 
As messenger services represent business that have proven to be successful in the past 
and therefore capital investment is likely to pay back, it can be assumed that the required 
costs and investments will be acquired. Therefore, the barriers to the project activity are 
expected to be of no substantial character. 

Baseline candidates: 
As discussed above, the relative importance of barriers for each baseline candidate is 
conducted individually for each project activity.  
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Identify and justify the baseline scenario 

a. Significance of any barriers that affect the project activity 
High prices for large cars and the increase in fuel prices in the past make it likely that 
large vehicles are not used for the transport of small and light weighted goods as 
provided by the project activity. 

b. Identify the baseline scenario 
To be conducted individually for each activity. 

c. Justify the identified baseline scenario-evaluation 
To be conducted individually for each activity. 
 

d. Estimate the baseline emissions 

𝑬𝑬𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 =  �𝒅𝒅𝒌𝒌𝒇𝒇𝒇𝒇𝒌𝒌𝑬𝑬𝑬𝑬𝒇𝒇𝒇𝒇𝒌𝒌 

Where:    

𝒅𝒅𝒌𝒌  =  𝒅𝒅𝒅𝒅𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅 

𝒌𝒌 =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬 𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃 𝒎𝒎𝒇𝒇 𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 

𝒇𝒇𝒇𝒇𝒌𝒌 =  𝒇𝒇𝒇𝒇𝒃𝒃𝒕𝒕 𝒇𝒇𝒃𝒃𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒅𝒅𝒅𝒅𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 

𝑬𝑬𝑬𝑬𝒇𝒇𝒇𝒇𝒌𝒌  =  𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒕𝒕𝒎𝒎𝒕𝒕𝒇𝒇𝒎𝒎𝒃𝒃 𝒎𝒎𝒇𝒇 𝒇𝒇𝒇𝒇𝒃𝒃𝒕𝒕 
 

4.5.2.5 Monitoring and Quantifying GHG Reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 

The following table Table 8 shows an overview on the data that will be collected during the 
interviews, with respect to the previously defined boundaries. They include the input for the 
vehicle type data and the distances travelled with the respective vehicle.  

b. Monitor baseline parameters 

Data on emission factors are taken from DEFRA (2015) 

 

Table 8: Inputs of the initiative for the activity "Transportation of goods" 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 […] 
Vehicle type  
[name]         

 Distance travelled   
[kilometres per month]         

 Datasource 
 Key         
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Quantify GHG reductions for the GHG project-specific procedure 
The GHG emissions of the project activities are calculated as follows: 

 

𝑬𝑬𝒑𝒑𝑬𝑬𝒎𝒎𝒑𝒑 =  �𝒅𝒅𝒌𝒌𝒇𝒇𝒇𝒇𝒌𝒌𝑬𝑬𝑬𝑬𝒇𝒇𝒇𝒇𝒌𝒌 

Where:    

𝒅𝒅𝒌𝒌  =  𝒅𝒅𝒅𝒅𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅 

𝒌𝒌 =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬 𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃 𝒎𝒎𝒇𝒇 𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 

𝒇𝒇𝒇𝒇𝒌𝒌 =  𝒇𝒇𝒇𝒇𝒃𝒃𝒕𝒕 𝒇𝒇𝒃𝒃𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒅𝒅𝒅𝒅𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 

𝑬𝑬𝑬𝑬𝒇𝒇𝒇𝒇𝒌𝒌  =  𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒕𝒕𝒎𝒎𝒕𝒕𝒇𝒇𝒎𝒎𝒃𝒃 𝒎𝒎𝒇𝒇 𝒇𝒇𝒇𝒇𝒃𝒃𝒕𝒕 

 

The GHG reductions are then calculated as emissions of the project activity minus the 
emissions of the baseline: 

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

This represents a conservative calculation as the extraction, processing and refinement of 
fossil fuels is not included in the analysis. 

 

4.5.3 Activity: Provision of Infrastructure for the Transportation of Persons 

Initiatives are active in the provisioning of infrastructure for the transportation of persons. 
Typical examples of activities from the TESS case studies are the construction of cycling or 
foot paths (see table 7). Two CBIs are involved in this activity however their work has not 
started yet. Still, we present the respective accounting framework here. A reduction in 
environmental impacts is mainly achieved via avoiding the use of fossil fuel driven vehicles 
by building infrastructure for alternative modes of mobility. Figure 7 schematically depicts the 
boundaries of the analysis.  

Table 9: TESS initiatives performing the activity "Provision of an infrastructure for the transportation 
of persons" 

ID Name Description 
JHI000016 
 

Huntly & District  
Development Trust 

develop a footpath for active 
walking 
(activity has not started yet) 

JHI000073 
 

Greener Kemnay developing cycle path to local 
train station scheduled to re-
open in 2019 
(activity has not started yet) 
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4.5.3.1 Definition of the GHG assessment boundary 

Identifying primary effects 
The project activity leads to reduced distances in transport via emission intensive modes of 
transportation. By building cycle and foot paths, people are encouraged to use alternatives to 
the car in order to bridge short distances. The primary effect of this performance is the 
reduction in combustion emissions of cars, motorcycles etc. 

Estimating the secondary effects and assessing their significance 

Aside from their primary effect, projects with the activities produce both secondary one-time 
effects as well as upstream and downstream effects. 

• The emissions that occur due to the construction of the infrastructure represent a 
one-time effect. It is required for the precedent establishment of the project activity. 
We assume that the construction of infrastructure for cars is reduced by the project 
activity, which balances out with the construction of the cycle or foot paths. Thus an 
overall effect is assumed to be negligible. 

• As upstream and downstream effects, the maintenance of infrastructure for bike 
paths is expected to increase by the activity. As the maintenance of infrastructure of 
cars will be reduced by the activity, maintenance efforts are assumed to balance out.  

• The emissions that occur due to the construction of vehicles are unlikely to change 
due to the construction of alternative infrastructure. In case a market signal of 
changing production of vehicles would still occur as a result of the project activity, this 
would represent a conservative effect, as the emissions relative to the service 
provided from bicycles are lower than emissions from the construction of individual 
motorized vehicles such as cars. Therefore, the construction of vehicles is neglected.  

• Another upstream effect involving market response is the reduction of fossil fuel 
extraction, processing and refinement due to a lower demand, caused by the project 
activity. An estimation of the market response due to a reduction of fossil fuel 
processes is complex. Yet, the influence on the general market of the small number 
of CBIs analyzed is expected to be negligible. 

Therefore, no significant secondary effects are observed in the context of GHG emissions 
and the project activity ‘transportation: Infrastructure’.  
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Figure 5: Scheme of system boundaries for the activity "Provision of infrastructure for the transportation of persons" 
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4.5.3.2 Selecting a Baseline Procedure 
GHG emissions from personal mobility depend on a high number of factors like the 
composition of modes of transport, fuel type, individual habits of travel and others. Therefore, 
identifying verifiable data on distinct project specific baseline scenarios and reasonably 
assessing barriers for these is assumed to be difficult. Furthermore, national data on the 
modal split of personal mobility is provided by EUROSTAT for a broad classification of 
vehicles (EUROSTAT 2015b). Therefore, the derivation of a product-based performance 
standard based on national statistics was chosen.  

4.5.3.3 Identifying the Baseline Candidates  

Defining the product or service provided by the project activities 
The service provided is defined as the provisioning of transportation for people.  

Identifying possible types of baseline candidates 

The baseline candidates comprise all common modes of transport specific to national 
characteristics of the transport of people, the use of which is expected to be reduced by the 
project activity. As the project activities only include the provisioning of infrastructure for 
personal mobility, transport of goods is excluded. The categories of passenger transport 
provided by the country-wise dataset of EUROSTAT are:  

• Passenger cars and motor coaches 

• Buses and trolley buses  

• Railway-transport  

 

Defining the geographical area  
Due to country wide traffic regulations and other policies, the geographical area is defined as 
national. 

 

Identifying the final list of baseline candidates 

The final list of baseline candidates (modes of transport) is presented in Table 10. Railway 
transport was excluded from the baseline as it is assumed that for the activity described, only 
short distance traffic is relevant.  

Table 11 presents the modal split for the respective countries.  
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Table 10: Emission factors and occupancy rates for the prevailing modes of transport. Emission 
factors from PROBAS (Umweltbundesamt (2015)). 
Mode of Transport Emission factors in kg CO2-e/ pkm 
Motor coaches, buses and trolley buses  

0,0277  
Tram, light rail and metro 0,0548 
Passenger cars 0,18 

 

Table 11: Modal split for the prevailing modes of transport, in million person kilometers per year. 
Data taken from (Statistical Pocketbook 2014). Note that Railway transport was excluded from 
dataset. 

Country Buses and 
coaches 
[fraction of 
pkm] 

Tram and 
metro 
[fraction 
of pkm] 

Passenger 
cars [fraction 
of pkm] 

Finland 0.102 0.007 0.89 

Great Britain 0.062 0.016 0.921 

Germany 0.061 0.016 0.924 

Italy 0.149 0.011 0.840 

Romania 0.126 0.075 0.799 

Spain 0.143 0.016 0.841 

 

4.5.3.4 Estimating Baseline Emissions using the Performance Standard 
Procedure 

Specify appropriate performance metrics for all baseline candidates 
For the transportation of people, the adequate production based performance metric is the 
distance travelled by passengers, referred to as person kilometres or passenger kilometres 
(pkm). 

 Calculating the GHG emission rate for each baseline candidate 

The GHG emission rates for each baseline candidate as provided by EUROSTAT are given 
in Table 10. The third column shows emission factors relative to passenger kilometres, 
compiled by dividing emission factors by the occupancy rate. 

 Calculate the GHG emission rate for different stringency levels 

Baseline candidates with different modes of transportation have different importance in terms 
of total numbers of passenger kilometres, as Table 10 shows. For example, passenger cars 
contribute substantially stronger to the overall transportation of passengers than motorcycles, 
as represented by the much larger fraction of passenger kilometres. Therefore, for the 
calculation of stringency levels, baseline candidates are ranked according to the number of 
passenger kilometres. Passenger cars show the by far largest distances travelled by 
individuals in all 6 countries considered while the emissions per person kilometer of this 
mode of transport are also higher. For the calculation of stringency levels it can be stated 
that this mode of transport represents all deciles of emissions, which can be illustrated by the 
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following example: In Spain individual car transport in 2012 amounted to 321,045 million 
person kilometres, resulting in 40 million tons of CO2-eq. This contrasts with 0.8 million tons 
CO2-eq for buses, railway and motorcycles (see Table 10 and  

Table 11).  

Therefore, the mean of emissions weighted by the passenger kilometres of each mode of 
transport is selected as appropriate stringency level. This allows that baseline emissions 
represent current average values.  
Estimate the baseline emissions 

Due to the differences in the modal split between baseline candidates, it is most expedient to 
calculate baseline emissions as a mean of the emissions from modes of transportation, 
weighted by the passenger kilometres of each mode. The emission rate per kilometre 
represents the performance standard emission rate and thus is comprised by a set of 
different modes of transportation. Thus, the performance standard emission rate is of the 
form:  
 

𝑬𝑬𝑬𝑬  = �𝒘𝒘𝒌𝒌𝑬𝑬𝑬𝑬𝒌𝒌 

 Where 
𝑬𝑬𝑬𝑬 =  𝑬𝑬𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒎𝒎𝒅𝒅𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬 

𝒘𝒘𝒌𝒌 =  
𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅
∑  𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅

 

𝒌𝒌    =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬 𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃 𝒎𝒎𝒇𝒇 𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 

   

4.5.3.5 Monitoring and Quantifying GHG Reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 

Table 12 presents the input data for monitoring. Relevant data is the vehicle type, occupancy 
rate and the distance travelled with the respective vehicle type. 

Table 12: Inputs of the initiative for the activity "Provision of an infrastructure for the transportation 
of persons" 
The respective activity according to the mindmap is Transport: Transportation. The activity is 
represented by urban bicycle messenger initiatives. A reduction in environmental impact is mainly 
achieved via the reduced emissions of the use of non-fossil fuel driven vehicles as opposed to 
motorized vehicles. As a second option, a reduction in transportation distances (kilometers 
avoided) can lead to reduced emissions. 

 Inputs of initiative 
Please provide data on transport activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 
Vehicle type  
[name]           

 Distance travelled   
[kilometres per month]           
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Datasource 
 Key           

 
b. Monitor baseline parameters 

Data on modal split as well as emission factors are taken from EUROSTAT (2014). Data on 
occupancy rates of vehicles is taken from European Environment Agency (2010). Temporal 
coverage of the data on occupancy rates is 2004 to 2008.  

 

Quantify GHG reductions for the GHG project-specific procedure 

a. Quantify GHG reductions based on data 

Emissions of the project activity are quantified as follows:  

𝑬𝑬 = �𝑬𝑬𝑬𝑬𝒌𝒌𝑫𝑫𝒌𝒌 

 Where 
𝑬𝑬𝑬𝑬 =  𝑬𝑬𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒎𝒎𝒅𝒅𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬 
𝑫𝑫 =  𝑫𝑫𝒅𝒅𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅  
𝒌𝒌    =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬 𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃 𝒎𝒎𝒇𝒇 𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 

The GHG reductions are then calculated as emissions of the project activity minus the 
emissions of the baseline: 

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

The calculation is conservative as the extraction, processing and refinement of fossil fuels is 
not included in the analysis. 

 

4.5.4 Activity: Provision of Transport to Persons 

Activities are active in the provisioning of transport to persons. Typical examples of activities 
from the TESS case studies are the construction of cycling or foot paths (see table 7). Two 
CBIs are involved in this activity however their work has not started yet. Still, we present the 
respective accounting framework here.  

A reduction in environmental impacts is mainly achieved via avoiding the use of fossil fuel 
driven vehicles by building infrastructure for alternative modes of mobility. Figure 6 
schematically depicts the boundaries of the analysis. 

Table 13: TESS initiatives performing the activity "Provision of transport to persons" 

ID Name Description 

CFID00011 Highland Perthshire 
Cycling 

Encouraging of cycling for shorter 
journeys, with a focus on individual 
towns and villages within Highland 
Perthshire. 
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CFID00026 Transition Black Isle Support to encourage a reduction in 
car mileage through car sharing, 
greater use of public transport and 
enabling a modal shift from cars to 
cycling for local transport. 

OUASID00009 Sustainable 
Development 
Association of 
Jyväskylä (Japary.) 

Provision of bicycles, cargo trailer 
for bicycle and cargo bicycles to 
support more sustainable transport. 

T6ID00002 Movimento Salva i 
Ciclisti 

Promotion of cycling in Rome 

USVID00001 Rowmania initiative Promotion of a rowing boat with a 
new and unique design (canotca) 
and a water bicycle. 

USVID00003 CCN Bike Club 
Napoca 

 

Organizing events for cycling and 
different types of events in order to 
promote bicycle use and to 
represent the cycling community.  

USVID00006 Suceava Pedaleaza Promote usage of bicycles, as an 
alternative for motorized vehicles. 
The initiative organizes various 
events for bicycle users and 
provides equipment that is used for 
transporting bicycles. 

 

4.5.4.1 Definition of the GHG Assessment Boundary 

Identifying primary effects 
The project activity leads to reduced distances in transport via emission intensive modes of 
transportation. Emissions from transport of persons are reduced by providing less energy 
and emission intensive modes of transportation or increasing the occupancy rate (e.g. bike or 
car sharing). The primary effect of this activity is a reduction in emissions from cars, 
motorcycles etc. 

Estimating the secondary effects and assessing their significance 
Aside from their primary effect, projects with the activities produce both secondary one-time 
effects as well as upstream and downstream effects. 

• The emissions that occur due to the construction of vehicles are unlikely to change 
due to the construction of alternative infrastructure. In case a market signal of 
changing production of vehicles would still occur as a result of the project activity, this 
would represent a conservative effect, as the emissions relative to the service 
provided from bicycles are lower than emissions from the construction of individual 
motorized vehicles such as cars. Therefore, the construction of vehicles is neglected.  

• Another upstream effect involving market response is the reduction of fossil fuel 
extraction, processing and refinement due to a lower demand, caused by the project 
activity. The energy return on energy invested of gasoline and biodiesel is reported 
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close to 5. Therefore, the extraction, processing and refinement of these fuels are 
expected to represent a considerable fraction of the GHG emissions from the use of 
fossil fuels in the provisioning of mobility. An estimation of the market response due 
to a reduction of fossil fuel processes however is complex. Applying the 
conservativeness principle, this uncertain secondary effect can be ignored. 

• As upstream and downstream effects, the increased effort to coordinate the 
alternative trips can be noted. For the activities of CBI it is expected that this involves 
the use of communication technology and infrastructure that has already been 
implemented and is in use for other purposes two (e.g. free software on devices like 
smartphones that are already in frequent use, phone calls). Therefore, the increased 
effort for the coordination of trips can be excluded. 

• The afferent travel before the respective transportation may also be considered as 
part of the activity of transporting goods. However, activities are realised for local, 
small scale mobility such as inner city transport. Thus, afferent travel is neglected.  

 
Therefore, the construction of vehicles is included as the single secondary effect.  
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Figure 6: Scheme of system boundaries for the activity "Provision of transport to persons"
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4.5.4.2 Selecting a Baseline Procedure 

GHG emissions from personal mobility depend on a high number of factors like the 
composition of modes of transport, fuel type, individual habits of travel and others. Therefore, 
identifying verifiable data on distinct project specific baseline scenarios and reasonably 
assessing barriers for these is assumed to be difficult. Furthermore, national data on the 
modal split of personal mobility is provided by EUROSTAT for a broad classification of 
vehicles (EUROSTAT 2015b). Therefore, the derivation of a product-based performance 
standard based on national statistics was chosen. 

 

4.5.4.3 Identifying the Baseline Candidates  

Defining the product or service provided by the project activities 
The service provided is defined as the transport of persons.  

 Identifying possible types of baseline candidates 
The baseline candidates comprise all common modes of transport specific to national 
characteristics of the transport of people, the use of which is expected to be reduced by the 
project activity. As the project activities only include the provisioning of personal mobility, 
freight transport is excluded. The categories of person transport provided by the country-wise 
dataset of EUROSTAT are:  

• Passenger cars and motor coaches 

• Buses and trolley buses  

• Railway-transport  

Defining the geographical area  
Due to country wide traffic regulations and other policies, the geographical area is defined as 
national. 
 

Identifying the final list of baseline candidates 

The final list of baseline candidates (modes of transport) is presented in Table 10.  

Table 11 presents the modal split for the respective countries.  

Table 14: Emission factors and occupancy rates for the prevailing modes of transport. Emission 
factors are obtained from Umweltbundesamt (2015)I 
Mode of Transport Emission factors in kg CO2e/ pkm 

(ProBas UBA) 
Motor coaches, 
buses and trolley 
buses 

 

0,0277  

Tram, light rail and 
metro 

0,0548 
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Passenger cars 0,18 

Table 15: Modal split for the prevailing modes of transport, in million person kilometers per year. 
Data taken from (EUROSTAT 2015b) and (EUROSTAT 2015c). Data for Germany from 
Umweltbundesamt (2012). Note that data for Germany includes trams in data for Motor coaches 
(first column) 

Country Buses and coaches 
[fraction of pkm] 

Tram and 
metro [fraction 
of pkm] 

Passenger cars 
[fraction of pkm] 

Finland 0.102 0.007 0.89 

Great Britain 0.062 0.016 0.921 

Germany 0.061 0.016 0.924 

Italy 0.149 0.011 0.840 

Romania 0.126 0.075 0.799 

Spain 0.143 0.016 0.841 

 

4.5.4.4 Estimating Baseline Emissions using the Performance Standard 
Procedure 

Specify appropriate performance metrics for all baseline candidates 
For the transportation of people, the adequate production based performance metric is the 
distance travelled by passengers, referred to as person kilometres or passenger kilometres 
(pkm). 

 Calculating the GHG emission rate for each baseline candidate 

The GHG emission rates for each baseline candidate as provided by EUROSTAT are given 
in Table 10. The third column shows emission factors relative to passenger kilometres, 
compiled by dividing emission factors by the occupancy rate. 

Calculate the GHG emission rate for different stringency levels 

Baseline candidates with different modes of transportation have different importance in terms 
of total numbers of passenger kilometres, as Table 10 shows. For example, passenger cars 
contribute substantially stronger to the overall transportation of passengers than motorcycles, 
as represented by the much larger fraction of passenger kilometres. Therefore, for the 
calculation of stringency levels, baseline candidates are ranked according to the number of 
passenger kilometres. Passenger cars show the by far largest distances travelled by 
individuals in all 6 countries considered while the emissions per person kilometre of this 
mode of transport are also higher. For the calculation of stringency levels it can be stated 
that this mode of transport represents all deciles of emissions, which can be illustrated by the 
following example: In Spain individual car transport in 2012 amounted to 321,045 million 
person kilometres, resulting in 40 million tons of CO2-eq. This contrasts with 0.8 million tons 
CO2-eq for buses, railway and motorcycles (see Table 10 and Table 11).  
Therefore, the mean of emissions weighted by the passenger kilometers of each mode of 
transport is selected as appropriate stringency level. This allows that baseline emissions 
represent current average values.  
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Estimate the baseline emissions 
Due to the differences in the modal split between baseline candidates, it is most expedient to 
calculate emissions as mean of the emissions from modes of transportation, weighted by the 
passenger kilometres of each mode. The emission rate per kilometer represents the 
performance standard emission rate and thus is comprised by a set of different modes of 
transportation. The performance standard emission rate thus is of the form: 

𝑬𝑬𝑬𝑬  = �𝒘𝒘𝒌𝒌𝑬𝑬𝑬𝑬𝒌𝒌 

 Where 
𝑬𝑬𝑬𝑬 =  𝑬𝑬𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒎𝒎𝒅𝒅𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬 

𝒘𝒘𝒌𝒌 =  
𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅
∑  𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅

 

𝒌𝒌    =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬 𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃 𝒎𝒎𝒇𝒇 𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 

   

4.5.4.5 Monitoring and Quantifying GHG Reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 

Table 16 presents the input data for monitoring. Relevant data is the vehicle type, occupancy 
rate and the distance travelled with the respective vehicle type. 

Table 16: Inputs of the initiative for the activity "Provision of an infrastructure for the transportation 
of persons" 

The respective activities according to the mindmap are Transport: infrastructure. This activity is 
represented by activities that construct infrastructure for mobility such as bicycle paths. A reduction in 
environmental impact is mainly achieved via the reduced emissions of the use of non- fossil fuel driven 
vehicles as opposed to motorized vehicles. 

 Inputs of initiative 
Please provide data on transport-activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Vehicle type  
[name]           

 
Occupancy rate [persons per vehicle]           

 Distance travelled   
[kilometres per month]           

 Datasource 
 Key           

 
 

 

 

 

b. Monitor baseline parameters 
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Data on modal split as well as emission factors are taken from EUROSTAT (2014). Data on 
occupancy rates of vehicles is taken from (European Environment Agency 2010). Temporal 
coverage of the data on occupancy rates is 2004 to 2008.  

Quantify GHG reductions for the Performance standard procedure 
Emissions of the project activity are quantified as follows:  

𝑬𝑬 = �𝑬𝑬𝑬𝑬𝒌𝒌𝑫𝑫𝒌𝒌 

 Where 
𝑬𝑬𝑬𝑬 =  𝑬𝑬𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒎𝒎𝒅𝒅𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒎𝒎𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬 
𝑫𝑫 =  𝑫𝑫𝒅𝒅𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒕𝒕𝒃𝒃𝒕𝒕𝒕𝒕𝒃𝒃𝒅𝒅  
𝒌𝒌    =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬 𝒎𝒎𝒎𝒎𝒅𝒅𝒃𝒃 𝒎𝒎𝒇𝒇 𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 

The GHG reductions are then calculated as emissions of the project activity minus the 
emissions of the baseline: 

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

 

The calculation is conservative as the extraction, processing and refinement of fossil fuels is 
not included in the analysis. 

 

4.6 Domain Waste 

4.6.1 General Specifications for the Waste Domain 

In the following, general principles and specifications are provided for the Domain Waste. 
These apply to all activities listed under this domain and are discussed here to avoid 
duplicating the section for the respective activities. 

4.6.1.1 Market Mechanisms and Legal Regulations 
 
National and EU policies provides policies for waste treatment. For example, The 7th 
Environment Action Programme  (Annex to decision No. 1386/2013/EU) of the EU defines a 
number of priority objectives including the reduction of waste generated, maximization of 
recycling and reuse and limiting incineration and landfilling to non-recyclable or recoverable 
materials as well as assuring the implementation of EU waste policy targets in member 
states.  Additionally, other statutes were recorded to impact CBI's activities. One CBI claimed 
that general business terms and insurance regulations restricted the persons offering 
repairing services to those who had undergone a professional education in the field, thus 
complicating repair activities. Note that as for the baseline procedure for the composting 
activity the performance standard procedure was selected, no extensive analysis of barriers 
was foreseen according to the applied protocol of GHG accounting and therefore, an assessment 
of market mechanisms and legal regulations was not required. 
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4.6.2 Activity: Provision of Goods or Materials 

Through reuse, repairing, recycling and upcycling, initiatives contribute to the provisioning of 
more sustainable goods or materials. Materials that have been mentioned in the preparation 
of this report include for example furniture, household appliances, bikes, clothes, cars, 
computers and electronic devices. Further, through the reuse and repair of products the 
consumption and to some extent also production of new products is avoided. Thus, this 
activity extends beyond the avoidance of waste. 
Table 17: TESS initiatives performing the activity "Provision of goods or materials" 

ID Name Description 

CFID00055  Remade in 
Edinburgh 

Teaching computer repair and sewing 
and mending skills 

OUASID00008  Centre of sustainable 
development 

Maintains and organizes waste 
collection and repair workshops 

OUASID00026  Helsinki Metropolitan 
Area Reuse Centre 

Runs various shops to reuse products 

OUASID00034 Tealight Hunt Collection of empty tealight cups for 
recycling 

OUASID0008  Centre of sustainable 
development 

Repairing and restoration of old clothes 
and furniture 

PIK00062  Leila All-sharing-shop Re-use and sharing of items 

PIK114  Oktoberdruck Using  less or more sustainable input 
materials 

PIKID000055 Rosa Rose 
Gemeinschaftsgarten 

Recycle and reuse gardening products 

PIKID000111 Material Mafia Re-use or up-cycling of materials 

PIKID000127 Repaircafé 
Kreuzberg 

Repairing broken things 

SAPIENZA00021 Refugee ScArt They collect plastic bags and trashed 
plastic items to recycle and upgrade 

SAPIENZAID00028 Associazione 
Ciclonauti - ciclo 
officina centrale 

Community bike repair workshop. They 
recycle broken bikes and spare parts 
from which they make usable bikes. 

UAB000104 Biciosos A bike-repair workshop, which provides 
tools, parts and experience in the field 
free of charge, in exchange for tools or 
bicycle parts.  

UABID00008  PEP pla d’energia 
participatiu de sant 
martí, la verneda i la 
pau 

Local second hand exchange market 

UABID00021  Calafou 

 

Recycling of oil, electronic waste, 
furniture, metal, and wood 
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UABID00035  La Col Restoration of buildings with reused and 
recycled materials 

USVID00004 Tasuleasa Social Developing a waste selective collection 
system  

USVID00020 Iasi Recicleaza Recycling of wood and electronic waste 

USVID00021 Colecteaza Baterii Recycling of electronic waste 

USVID00022 Mai Bine Runs various shops to reuse products 

 

4.6.2.1 Definition of the GHG Assessment Boundary 

Identifying primary effects 
The activity ‘provisioning of goods or materials’ leads to the replacement of newly produced 
goods with  recycled, upcycled, reused or repaired goods associated with the project activity. 
This results in reductions in emissions from the production process and from a reduction in 
waste. It also includes an increase in emissions related to the material and energy use for 
repairing and upcycling goods. 

Estimating the secondary effects and assessing their significance 

Secondary effects have been identified and their magnitude and significance has been 
assessed to include: 

• One-time effect: Emissions related to the installation and use of infrastructure and further 
equipment that is required for the reuse and re- and upcycling of goods and materials. 
They are required for the precedent establishment of the project activity. The emissions 
related to the installation and use of infrastructure and further equipment are assumed to 
be higher for the installation for the infrastructure to produce new goods. In order to stay 
conservative, these emissions can consequently be ignored. 

• Upstream effect: reduced transportation of replaced, newly produced goods and 
materials: Goods that are reused, repaired or recycled do not need to be transported to 
the disposal site. Instead they need to be delivered to the initiative. The waste collection 
can be assumed to be more efficient than delivery of goods and materials to the initiative. 
However, we assume that this is smaller than the reduced transportation of replaced, 
newly produced goods and materials. 

• The costs of goods and materials provided by the activities are expected to be smaller 
than those of new products, thus potentially generating savings for the consumers. 
However, we assume that the savings are small compared to the cost of the product 
because of high labor costs for preparing goods and materials for reuse and for the 
redistribution infrastructure. Thus, while potentially, savings can be spent on the 
consumption of additional goods leading to a rebound effect and increased emissions, 
we assume this effect to be small. 
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Figure 7  Scheme of system boundaries for the activity "Provision of goods or materials" 
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4.6.2.2 Selecting a Baseline Procedure 

There are a number of reasons that provide an argument to use the project specific 
procedure to determine the baseline. While there are potentially a large number of different 
products per initiative, the number of baseline candidates for each product is expected to be 
limited. Emission rate data will not be available for each individual facility in the given 
geographic and temporal range. We expect that it is much easier to collect relevant 
information for each representative type of product or practice. For the assessment, a 
baseline will have to be estimated for each single product. 
4.6.2.3 Identifying the Baseline Candidates 

Defining the product or service provided by the project activities 
The activity will result in a number of goods and materials reused, recycled, upcycled or 
produced as well as in water purified. A baseline will have to be estimated for the most 
important goods and materials provided. The goods and materials will be counted as quantity 
(number, weight or volume, depending on the product). 

Identifying possible types of baseline candidates 
The baseline candidates will have to be identified individually for each initiative. It will be the 
„standard ways “to produce and dispose the goods and materials that are provided by the 
project activities. The complete list of goods and materials can only be compiled in the 
course of the meetings with initiatives at a later stage. 
The baseline will include both the production and disposal of the goods and materials. Since 
the product may change its form for example through upcycling, the baseline candidates 
needs to be split. The first part of the baseline candidate is concerned with the production 
related emissions of the goods and materials resulting from the initiative. The second part of 
the baseline candidate considers the emissions due to the avoided disposal of the “raw 
materials” used by the initiative. In both cases, it is planned to use emission data from LCA 
studies to derive the baseline factors. For conventional recycling activities, the materials 
remain the same on the “raw material” side and the “final product side”.  

Although the MRV framework is based on the idea of a comparative analysis and refrains 
from implementing a complex LCA, at this point specific data from LCA is planned to be 
introduced. For example, the initiative listed in Table 17 (PIK00062) is lending products to 
consumers with the aim of reducing the consumption of goods. In the absence of the activity, 
therefore new products would to some extend be bought. Thus, the difference between the 
activity of the initiative and the baseline scenario is the emissions stemming from the 
production of goods. In this case, LCA data from different products are a valuable input for 
the quantification of emission reductions. 

Defining the geographical area  
The geographical areas are defined for each good and material individually, following the 
GHG protocol for project accounting (WRI 2005). Due to liberal markets across the European 
countries, market effects can be expected to be relatively similar across regions.  
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Defining other criteria used to define baseline candidates 
Other criteria will be defined for each good and material individually, following the GHG 
protocol for project accounting (WRI 2005). 

 Identifying the final list of baseline candidates 
The final list of baseline candidates is identified in the course of the series of communications 
with the initiatives, following the GHG protocol for project accounting (WRI 2005). 

Identify Baseline candidates that represent common practice 
The baseline candidates that represent common practice are identified in the course of the 
series of communications with the initiatives, following the GHG protocol for project 
accounting (WRI 2005). 

4.6.2.4 Estimating Baseline Emissions using the Project-specific 
Procedure 

The baseline emissions are estimated for each good and material individually, following the 
GHG protocol for project accounting (WRI 2005). 

4.6.2.5 Monitoring and Quantifying GHG Reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 
Table 18 represents the input for the inputs of goods, energy and information on the 
transport for the provisioning of goods or materials. We gather information about product 
flows in (raw material side) and out (final product side) and information about tools and 
energy used for recycling.  
Table 18: Inputs of the initiative for the activity "Provision of goods and materials" 

Included activities are Waste: recycling, Waste: reuse, Waste: upcycling and Waste: Water 
Treatment. The initiatives thus cover a broad spectrum that include recycling, upcycling, reuse and 
repair of goods as well as purification of water. 

 Inputs of initiative: Quantity and energy 

Please provide some data on activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Type of input good/  product  
[name]           

 
Quantity of input good/  
product 
[kilograms per year]           

 Type of final good/ product per 
year 
[name]           

 

Quantity of finalgoods/ product 
[kilograms  per year]           
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Short description           
 

Datasource key           
 

Electric energy used for repair/ 
upcycling/ purification 
[kwh per year]           

 
Datasource key           

 
 Inputs of initiative: Transport 

Please provide some data on activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Vehicle type [name]           
 

Distance travelled  
[km per number of processed 
goods/ products]           

 Datasource key           
 

 

b. Monitor baseline parameters 

The monitoring of baseline parameters will be defined after the series of communications 
with the initiatives, following the GHG protocol for project accounting (WRI 2005). 

 

Quantify GHG reductions for the GHG project-specific procedure 

The GHG reductions are calculated as emissions of the project activity minus the emissions 
of the baseline:  

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

 

4.6.3 Activity: Composting 

4.6.3.1 Definition of the GHG Assessment Boundary 
Initiatives are active in the field of composting along a gradient of scales from household 
based composting to municipal solutions. Table 19 shows selected initiatives that perform 
the activity 'composting'.  

Table 19: TESS initiatives performing the activity "Composting" 
ID Name Description 

JHI000073 Greener Kemnay Planning to develop a compost scheme  
(activity has not started yet) 

 

Identifying primary effects 

The primary effects of activities related to composting are  
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• Reduced contributions to global warming due to aerobic composting which mainly emits 
CO2 as compared to anaerobic processes from landfilling emitting CH4 resulting from the 
distinct global warming potentials of the gases (Lou and Nair 2008). 

• Increased energy efficiency in processing and pre-treatment of waste from household 
and municipal composting that replace more energy intensive conventional disposal 
practices like landfill.  

• Reduced transportation due to local composting 
• Replacement of energy intensive production of synthetic fertilizers by compost. The 

positive effect of reduced fertilizer production is expected to strongly over-compensate 
the transport of fertile soil from the composting facility to the field.  

• Note that for the baseline scenario for composting it is expected that compost does not 
replace synthetic fertilizers and this effect is therefore not accounted for here. 

Estimating the secondary effects and assessing their significance 

Possible secondary effects and their magnitude and significance include: 
• Emissions from construction of the containers for the disposed materials as well as 

for the compost bin. Containers for disposed goods are needed for the project activity 
as well as for the reference case, thus their construction is assumed to have no net 
effect on the GHG emission balance. In contrast, composting bins from household 
based composting need to be built. However, these require low quantities of material. 
Also, it is assumed that containers are used for a long time and mainly built of 
recycled materials. Thus this effect is left out in the accounting. 

• Maintenance of installations: Due to the low technical level of project activity 
composting, the maintenance of composting installations is assumed to produce no 
GHG emissions for the project activity and therefore need not to be accounted. For 
the baseline scenarios, the maintenance however needs to be included (see sections 
below). 

• Emissions from removal of inert materials (e.g. glass or plastic): Waste from 
household based composting activities is assumed to require no energy intensive 
sorting of the organic material as people are expected to be aware of the materials 
that are composted and sorting is expected to be done by hand. Therefore, emissions 
from the removal of inert materials are accounted for the baseline scenarios but not 
for the project activity. 
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Figure 8: Scheme of system boundaries for the activity "Composting"
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4.6.3.2 Selecting a Baseline Procedure 

Common practice in waste treatment is strongly dependent on the modal split of applied 
waste treatment techniques (e.g. Wilson et al. 2000). Data on common practice of residential 
organic waste treatment for the respective countries and techniques is found to be provided 
by EUROSTAT (2014) and complemented by Slater and Frederickson (2001). As data was 
identified to be representative and accessible, the performance standard procedure was 
therefore selected. 

4.6.3.3 Identifying the Baseline Candidates 

Defining the product or service provided by the project activities 

The service provided by the project activities is the disposal of organic waste and optionally 
the provisioning of compost for the replacement of fertilizers. 

Identifying possible types of baseline candidates 
The following list of baseline candidates was compiled using available data on organic waste 
treatment. The fraction of organic waste that is composted is provided using the data from 
Slater and Frederickson (2001). Data on the treatment of the remaining organic waste is 
taken from EUROSTAT (2015). Data is valid for 2012, waste categories animal and vegetal 
wastes). The waste category “Recovery other than energy recovery - Except backfilling” was 
excluded from the list as it is reasonable to assume that organic waste that is not composted 
is not recovered in other ways. The resulting baseline candidates represent distinct values of 
GHG emissions. 

Baseline candidate 1: Composting. Organic waste is composted. 
Baseline candidate 2: Landfilling. Organic waste is sent to landfill or other permanent 
deposit without gas capture. 
Baseline candidate 3: Incineration without energy recovery. Organic waste is combusted 
not using energy recovery. 
Baseline candidate 4: Incineration with energy recovery. Organic waste is combusted while 
generating energy. 
Table 21 shows the different baseline candidates including the respective fractions of organic 
waste treated and the relevant emission factors. Data on composting for all countries except 
Romania was taken from Slater % Frederickson 2001.  

Table 20: Fractions of methods for waste treatment and emission factors Data on composting in 
Romania was taken from ECOTECA Data on landfill and incineration from Eurostat 2015 waste 
treatment. Emission factors are compiled as described below. 

Baseline 1 
Composting 
% 
 

2 landfill and 
other 
permanent 
deposit of 
waste % 

3 
Incineration 
without ER % 

4 
Incineration 
with ER % 

Emission factor 
(mean weighted 
according to the 
fractions of waste 
treated) 

All 6 countries 
(arithmetic 

10.5 61.9 10.79 16.98 205.43 
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mean) 

Finland 10 43 3 45 131.52 

Great Britain 6 74 19 1 266 

Germany 45 4 17 34 89.28 

Italy 2 67 25 6 273.48 

Romania 0 97.38 0.75 1.87 250.86 

Spain 0 86 0 14 221.43 

 

Table 21: Baseline candidates and the respective fractions of organic waste treated 

Baseline  1 Composting 
DEFRA 2015 

2 Landfilling 
DEFRA 2015 

3 Incineration 
without ER 
Astrup et al. (2009) 

4 Incineration 
with ER 
DEFRA (2015) 

Emission factor 
[KG co2 eq.*tonne-1] 

6 254.0625 407.5 
 

21 

 

Defining the geographical area  
The geographical area is selected to coincide with national borders as laws and regulations 
on waste treatment as well as common practice in household waste disposal is assumed to 
be distinct among countries. 

Identifying the final list of baseline candidates 
The final list of baseline candidates is shown in section 4.6.3.3. 
 

4.6.3.4 Estimate Baseline Emissions using the Performance Standard 
Procedure 

Specify appropriate performance metrics for all baseline candidates. 

The product based performance metric for the baseline candidates is the fresh mass of 
material that is composted in kilograms. 

Calculating the GHG emission rate for each baseline candidate 

Emission factors for baseline candidates 1, 2, and 4 were taken from DEFRA conversion 
factors (DEFRA 2015, version 1.2). The emission factor for baseline candidate 3 was taken 
from Astrup et al. (2009) using mean values of emission factors for waste incineration while 
excluding emissions from energy recovery, as baseline 3 represents incineration without 
energy recovery.  

All emission factors compiled include direct emissions, (scope 1), indirect emissions related 
to energy (scope 2) and other indirect emissions (scope 3). The selection of tiers 1 to 3 
allows the accounting for the secondary effects specified above, including emissions from 
transport of the waste.  

Estimate baseline emissions 
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Emission factors for each country are then calculated by using a mean of emission factors 
weighted by the fractions of each waste treatment that are representative in the respective 
country, of the form: 

𝑬𝑬𝑬𝑬�𝒘𝒘𝒌𝒌𝑬𝑬𝑬𝑬𝒌𝒌 

Where: 

𝑬𝑬𝑬𝑬 =  𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒅𝒅𝒎𝒎𝒅𝒅 𝒎𝒎𝒇𝒇 𝒘𝒘𝒃𝒃𝒅𝒅 𝒘𝒘𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃 

𝒘𝒘𝒌𝒌  =  
𝒇𝒇𝑬𝑬𝒃𝒃𝒅𝒅𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅 𝒎𝒎𝒇𝒇 𝒘𝒘𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅

∑𝒘𝒘𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃𝒅𝒅
 

𝒌𝒌  =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝑬𝑬𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒃𝒃𝒅𝒅𝒅𝒅 𝒎𝒎𝒇𝒇 𝒘𝒘𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃 

To quantify the fractions of organic waste treated for each country, the following procedure 
was applied: 

First, the fraction of composted organic waste was taken from Slater and Frederickson 
(2001). Then, the remaining waste was assumed to be treated as Mixed ordinary wastes 
(EUROSTAT (2014) and the respective fractions were taken from the EUROSTAT database. 

 

4.6.3.5 Monitoring and Quantifying GHG reductions 

Plan for Monitoring Project Activity Emissions and baseline parameters 

a. Monitor project activity emissions 
Table 22: Inputs of the initiative for the activity "Composting" 

The included activity is Waste: Composting 

 Inputs of initiative: Quantity 
Please provide some data on activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Quantity of compost 
[kilograms of wet compost per 
year]           

 
Datasource key           

 
Short description           

   
 Inputs of initiative: Transport 

Please provide some data on activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Vehicle type [name]           
 

Distance travelled  
[km per number of processed 
goods/ products]           

 
Datasource key           
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 Inputs of initiative: Fertilizer replacement 
 Please provide some data on activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Fraction of compost that is 
applied to soil for provisioning of 
soil nutrients           

 
Datasource key           

  

Emissions by the project activity are quantified based on the data collected in the datasheets 
as presented in Table 22. Project activity emissions are calculated by calculating the GHG 
balance, summing the following emissions: 

• Onsite carbon emissions from composting. The fraction of organic waste that is 
composted is requested from the initiatives. The fractions of waste treatments for the 
remaining organic waste are then determined using the same procedure as described 
in section 4.6.3.4. 

• Transport as assessed based on information from the project activity, using emission 
factors from carbon smart. The quantity of compost and the characteristics of 
transport are also collected.  

• Avoided fertilizer use (emission factor by Sullivan et al. 1998). As a replacement of 
fertilizer use by compost is expected as primary effect, initiatives are asked to 
estimate the fraction of compost that is applied for provisioning of soil nutrients that 
replaces the application of synthetic nitrogen fertilizers. The application of compost 
provides nutrients over a large period of time. The period of five years was selected 
as a reference for the soil nutrients provided by compost, as this represents the 
temporal range of the project accounting. Data on the replacement of the quantity of 
synthetic nitrogen fertilizer by compost was taken by Sullivan et al. (1998). A constant 
rate of nitrogen provisioning from compost with time was assumed. As Sullivan et al. 
(1998) provide data of nitrogen replacement for dry mass, a conversion factor of the 
reduction in mass of 19.4% from initial mass was assumed (Breitenbeck et al. 2004). 
GHG Emissions from fertilizer use is represented by two processes:  

1) Emissions from fertilizer production (e.g. Yara 2014) and  

2) Emissions from fertilizer application (e.g. Mosier et al. 1998) 

Table 23 shows the emission factors used for the project activity composting.  

Table 23: Emission factors for the project activity composting.  

Activity Description Emission Factor 

On-site emissions Onsite carbon emissions from 
composting 

 CH4: 788 g/Mg 
fresh matter 

N2O: 
192 g/Mg fresh matter 

 Road Transport 
data from DEFRA  

vans 0.251 kg CO2-e*km-1 

Heavy good vehicles (all 
diesel) 

0.718 kg CO2-e*km-1 

Fertilizer production 1) Fertilizer production (data 7.8 kgCO2-e*kg N-1 
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and application from Yara HESQ (2014) 

2) Fertilizer application 
(data from IPCC (2006) 
ID: 421471 

0.00996 kg N2O-N*kg N-1 * 310 (GWP) = 3.0876 
kg 10.8876 kg CO2-e*kg N-1 

Fertilizer total (see above) 10.888 kg CO2-e*kg N-1 
= 0.00653 kg CO2--e*kg compost-1 (dry)21 
=0.285 kg CO2-e*kg compost-1 (wet) 

 

Therefore, in accordance with the specification of primary effects and the assessment of 
secondary effects (section 4.6.3.1), all relevant and significant effects of the project activities 
are accounted for. 

b. Monitor baseline parameters 

Baseline parameters were taken from the above specified sources. Data from IPCC is 
updated regularly, while other sources represent one-time information without updating. 

Quantify GHG reductions for the Performance standard procedure 
Emissions of the project activity are quantified as follows:  

𝑬𝑬 = 𝑬𝑬𝒎𝒎𝒅𝒅𝒃𝒃 + 𝑬𝑬𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 - 𝑬𝑬𝒇𝒇𝒃𝒃𝑬𝑬𝒅𝒅 

 Where 
𝑬𝑬𝒎𝒎𝒅𝒅𝒃𝒃      =  𝑶𝑶𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒃𝒃 𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃 𝒇𝒇𝑬𝑬𝒎𝒎𝒎𝒎 𝒅𝒅𝒎𝒎𝒎𝒎𝒑𝒑𝒎𝒎𝒃𝒃𝒅𝒅𝒅𝒅𝒅𝒅𝒄𝒄 

𝑬𝑬𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 =  𝒅𝒅𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑𝒎𝒎𝑬𝑬𝒅𝒅 𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃  

𝑬𝑬𝒇𝒇𝒃𝒃𝑬𝑬𝒅𝒅
    

 = 𝒃𝒃𝒕𝒕𝒎𝒎𝒅𝒅𝒅𝒅𝒃𝒃𝒅𝒅 𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃 𝒇𝒇𝑬𝑬𝒎𝒎𝒎𝒎 𝒇𝒇𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒕𝒕𝒅𝒅𝒇𝒇𝒃𝒃𝑬𝑬 𝒇𝒇𝒃𝒃𝒃𝒃 
 

The GHG reductions are calculated as emissions of the project activity Ebase minus the 
emissions of the baseline Eproj.  

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

This calculation represents a conservative estimation as the reduced use of waste bags for 
the project activity is not accounted for. 

 

4.7 Domain Food 

4.7.1  General Specifications for the Food Domain 

In the following, general principles and specifications are provided for the domain food, for 
which string similarities between the activities exist. These apply to all activities listed under 
this domain and are discussed here to avoid duplicating the section for the respective 
activities. 

 
                                                
21 data on N content from 
http://adlib.everysite.co.uk/adlib/defra/content.aspx?doc=262994&id=263073 
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4.7.1.1 Selecting a Baseline Procedure 

Developing a representative performance standard procedure is difficult as it requires a large 
and representative sample. Further, consumption habits and food production chains are 
complex. Nevertheless, to reduce complexity, we reduce the number of baseline to a small 
set and thus chose the project specific baseline. The identification of the final baseline 
depends on barriers faced by the particular group of consumers for each initiative. As these 
groups were experienced in the interviews to be distinct between different countries as well 
as CBI, it was decided that the final baseline is selected for each activity individually, thus 
conducting an activity specific assessment of barriers. 

4.7.1.2 Identifying the Baseline Candidates 

Defining the Product or Service Provided by the Project Activities 

The baseline candidates are selected to provide the same or equivalent services or products 
as those given by the project activity. The service provided by the activities is the 
provisioning of food or meals (see Table 24). 

Table 24: Definition of the project activity and corresponding primary effects 

Project activity Product and/ or service Primary effect 

Production of 
ecologically 
sound food or 
meals, sharing 
responsibilities, 
financial 
expenses and 
risks 

Kilogram of food or kcal of meals 

 

 

Reduction in combustion 
emissions from generating 
electricity, from production 
processes and from 
burning fuels or from a 
reduction in food waste 

Identifying Possible Types of Baseline Candidates 

The baseline candidates represent a list of newly food products that is equivalent to the food 
provided by the project activities. The baseline candidates all provide the same amount and 
types of food compared to the products of the project activity. Four types of food production 
are distinguished: 

• Conventional, non-local food production. The production locations of food are 
dispersed globally. Transportation distances, energy input to production and fertilizer 
use are high on average. 

• Organic, non-local food production. The production of food underlies certain criteria 
for which it is allowed to be labelled as organic food. Transport distances however are 
similar to the first category. 

• Local, non-organic food production. Food is produced locally. Transport distances are 
in general smaller than the first two categories. The mode of production does not 
follow the criteria of organic food. 

• Local, organic food production. The production of food follows organic criteria and is 
locally grown. Emissions related to the production are expected to be the smallest in 
comparison to the other baselines. 

Defining the Geographical Area  
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Patterns of consumption, availability and transport differ spatially. National borders were 
defined as spatial boundaries as these are expected to represent relatively homogeneous 
entities.  

Defining Other Criteria Used to Define Baseline Candidates 

a. Relevant Legal Requirements 

Baseline candidates for food production services are further influenced by the EU and 
national agricultural subsidies, legal requirements, market regulations and standards. For 
example, the most productive agricultural businesses using the most intensive methods have 
benefited most from food subsidies in the EU (Donald et al. 2010). The release of the EU 
Eco-label in 1992, currently implemented through the Regulation (EC) No 66/2010, has 
unified the standards for organic food. However, companies frequently provide their own 
standards. These circumstances further contribute to the distinct prerequisites between local 
and non-local as well as organic versus conventional agro-businesses. Further, laws and 
regulations on disposed goods are relevant for redistribution of food. The legal barriers range 
from regulations on donating food which has exceeded the “best before” date to food hygiene 
regulations, liability for safety or tax issues (O’Connor et al. 2014). These legal conditions 
vary across the EU member states and can pose severe barriers to the practice of food 
distribution. 

b. General market conditions 
Additionally, market mechanisms provide further restrictions to the product output. These are 
expected to be alleviated in the case of community supported agriculture and regional food 
market activities because alternative food markets are created which are characterized by 
omitted retail chains and consumers who are more tolerant to deviations from the norm 
(Stagl 2002).  
 

Identifying the Final List of Baseline Candidates 
The final list of baseline candidates we suggest as follows: 

• Conventional, non-local food production.  

• Organic, non-local food production.  

Identify Baseline Candidates that Represent Common Practice  

Diverse consumption patterns and lifestyle habits exist that coincide with distinct practice for 
food demand with respect to the degree of locality and the organic or conventional mode of 
production. Still, strong infrastructure barriers (see below: Infrastructure and market structure 
barriers) as well as a relatively small fraction of local products suggest that local production 
does not represent common practice with regard to a representative baseline. Therefore, 
baseline candidates 3 and 4 are excluded from the list. 

4.7.1.3 Estimating Baseline Emissions Using the Project-Specific 
Procedure 

Perform a Comparative Assessment of Barriers 
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a. Identify All Barriers Affecting Decisions to Implement the Project Activity or 
any of the Baseline Candidates 

Financial and budgetary barriers: More intensive and productive agricultural practices 
have strongly benefited from the EU agricultural subsidies, leading to enhanced support for 
conventional food production, i.e. baseline 1 (Donald 2010). Thus, other types of food 
production are confronted with a relatively high financial barrier. Additionally, small scale 
production methods frequently applied in the context of local as well as organic food 
production are coupled with higher costs in order to meet organic criteria and also in the 
context of higher costs per labor force, as labor productivity is lower (Woodhouse 2010). The 
barriers for local, organic and local, non-organic production pathways are thus both the 
comparably high costs as well as the limited access to capital. Concerning organic food, the 
requirements to retain the certification for organic food production are high and demonstrate 
a further barrier.  

Technological operation and maintenance barriers: We assume that no significant 
technological operation and maintenance barriers affect the project activity or any of its 
baselines. 

Infrastructure and market structure barriers: Especially in large urban areas the quantity 
of local food is limited due to spatial restrictions. Furthermore, the distribution of food creates 
difficulties, as the space for food markets is limited, and markets take place on few days 
during the week, resulting in reduced opportunities for the selling of products. Therefore, 
related infrastructure and market structure barriers are suggested for baselines 3 and 4. 

Legal requirements: Organic food producers are required to fulfill higher standards of 
production than producers of conventional food and could be affected by mistrust in the 
labels, e.g. due to misuse. 

Institutional, social, cultural and political barriers: Organic food has gained increased 
social acceptance at least of some groups that are aware of environmental and health 
issues, because positive environmental as well as health effects are expected from organic 
food production. This creates possible barriers for conventionally produced food. 

Resource availability: We assume that no significant resource availability barriers affect the 
project activity or its baselines in the selected temporal range. 

a. Identify Barriers to the Continuation of Current Activities 
We expect no barriers to the continuation of current activities, and no legal or market shifts 
that would affect the continuation of current activities. 

b. Assess the Relative Importance of the Identified Barriers for each Alternative 
To be conducted individually for each activity. 

Identify and Justify the Baseline Scenario 

a. Significance of any Barriers that Affect the Project Activity 
Is conducted individually for each activity. 

b. Identify the Baseline Scenario 
Is conducted individually for each activity. 

c. Justify the Identified Baseline Scenario-Evaluation 
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Is conducted individually for each activity. 
 

4.7.2 Activity: Provision of food  

4.7.2.1 Definition of the GHG assessment boundary 
The respective initiatives are mainly active in the area of growing and distributing food (e.g. 
fruits and vegetables, see Table 25). A reduction in GHG emissions is expected by reduced 
distances for transport, less use of fuels for farming and a reduction in emissions from 
fertilizer production and application.  
 

Table 25: TESS initiatives performing the activity "Provision of food" 

ID Name Description 

CFID00002  Comrie 
Development 
Trust 

Community Garden and Orchard, support 
for local food businesses 

CFID00072 Colintraive and 
Glendaruel 
Development 
Trust 

Setting up of two new commercial size 
polytunnels as communal growing spaces 

OUASID00002 Herttoniemi food 
co-operative 

Operates community-supported agriculture: 
Owns a field and has employed two 
gardeners who take care of the field 

PIKID00055 Rosa Rose 
Gemeinschaftsgar
ten 

 cultivating vegetables, fruits, flowers and 
herbs 

PIKID00068 Stadt macht satt Urban gardening 

PIKID00131 Solawi 
Waldgarten (CSA) 

production of local organic fruits and 
vegetables, distribution via delivery stations 

SAPIENZAID00
031 

Il Fiore del 
Deserto - 
Progetto Natura 

Organic food production with a strong social 
focus. 

This is a hostel for abused juveniles. One of 
the activities they provide is to contribute 
towards social development programs and 
provide assistance for organic agriculture 

T6ID00006  Orti Urbani 
Garbatella 

Urban gardening, vegetable production 
available for producers and local 
community of neighborhood 

UABID00019  Can Masdeu Agro-ecological production of fruits and 
vegetables 

UABID00044  La Kosturica Management of a consumption cooperative 
of local and agro-ecological fruits and 
vegetables 

UABID00058 La Ortiga Production of and distribution organic fruit 
and vegetables localized from a peri-urban 
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territory  

USVID00012 Hosman Durabil Production and distribution of agro-
ecological products for the local community. 

 

Identifying primary effects 
This project activity reduces GHG emissions with resource-efficient agricultural cultivation 
methods for food. A reduced use of fertilizers, a lower use of technical equipment and 
reduced transport distances due to the local production leads to a reduction of emissions 
from production processes and from on-site burning of fossil fuels. 
Estimating the secondary effects and assessing their significance 
Possible secondary effects and their magnitude and significance include: 

• A one-term effect is represented by the production related emissions of equipment 
and machinery that are being used by the project in order to perform the project 
activity. As the machinery input of project activities (that largely conduct small scale, 
low tech agriculture) is lower compared to conventional producers, we exclude this 
effect from the GHG assessment boundary. 

• Emissions related to packaging and cooling are assumed to be either similar or lower 
the project activity. They are therefore excluded here. 

• Upstream effect: Combustion emissions from the extraction of fuels. As the fuel 
demand decreases due to lower use of technical equipment, this market response is 
potentially occurring. This positive secondary effect is expected to be small. As a 
conservative measure, it will be excluded from the GHG assessment boundary. 

• Combustion emissions from transport routes of the members to collect the food result 
in the emission of GHG. However, for the reference case it can be assumed that 
individual travel to markets also takes place. Thus, individual transport routes are 
assumed to roughly cancel out. 

• An educational effect of the activity may be found in the increased public awareness 
towards issues related to environmental sustainability. Rising awareness however 
does not lead to a direct reduction in emissions within the temporal range of the 
accounting while it is also beyond the scope of the present work (see chapter 4.2). It 
is consequently excluded from the analysis.  

Thus, no secondary effects were chosen to be included in the analysis. The baseline 
candidates are selected to provide the same or equivalent services or products as those 
given by the project activity. The service provided by the activities is the provisioning of food 
(see Table 24). 
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Figure 9: Scheme of system boundaries for the activity "Provision of food" 

 

4.7.2.2 Estimate the Baseline Emissions 
In order to estimate the baseline emissions for food provisioning, life-cycle data on food 
production for a selected basket of products was applied. Emission factors are applied from 
Tilman and Clark (2014) (see Table 26), including emissions from agricultural production until 
the farmgate. For organic production, these were reduced by the numbers retrieved from 
Grießhammer et al. (2010) and Lynch (2011). The fraction of transport emissions from 
farmgate for non-local production with respect to total food production amounts to 11% on 
average were taken from according to Weber and Matthews (2008). Emission reductions of 
transport from farm gate in case of local production were adapted from Pirog et al. (2001). 
Following their work we estimate the ratio of transport emissions averaged over all food 
types from local production to transport emissions from non-local production to 0.16.  

 
Table 26: Emission factors for the four types of food production. Data from Tilman and Clark (2014) 
(rightmost three columns), considering downstream transport from farm gate and organic versus 
conventional food production.  

Food Type kg CO2-C/kg Mass 
  

Aquaculture 
36,32 (non-recirculating) 

Butter 34,36 
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Dairy 68,54 
Eggs 22,34 
Fishery (non-
trawling) 22,96 
Legumes 1,89 
Maize 2,97 
Oil Crops 5,32 
Oils 9,49 
Other Cereals 5,96 
Pork 60,66 
Poultry 51,95 
Recirc. Aqua 153,16 
Rice 13,67 
Ruminant Meat 318,85 
Starchy Roots 0,54 
Sugar 0,89 
Temperate Fruits 4,41 
Trawling Fishery 40,47 
Tropical Fruits 6,81 
Vegetables 9,59 
Wheat 3,55 

Sources represent one time information without updating. As a temporal range of five years 
was chosen for the accounting, however, depending on the specific source selected, the time 
frame can vary. 

Baseline emissions were calculated as follows: 

𝑬𝑬𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 = �𝑬𝑬𝒌𝒌 ∗ 𝒎𝒎𝒌𝒌  

Where: 

𝑬𝑬𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃 = 𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒕𝒕𝒅𝒅𝒅𝒅𝒃𝒃 𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃 

𝑬𝑬𝒌𝒌   = 𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒌𝒌𝒄𝒄 𝒎𝒎𝒇𝒇 𝒇𝒇𝒎𝒎𝒎𝒎𝒅𝒅 

𝒎𝒎𝒌𝒌  = 𝒎𝒎𝒃𝒃𝒃𝒃𝒃𝒃 𝒎𝒎𝒇𝒇 𝒇𝒇𝒎𝒎𝒎𝒎𝒅𝒅 𝒅𝒅𝒅𝒅 𝒌𝒌𝒅𝒅𝒕𝒕𝒎𝒎𝒄𝒄𝑬𝑬𝒃𝒃𝒎𝒎𝒃𝒃 

𝒌𝒌  =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝒕𝒕𝒑𝒑𝒃𝒃 𝒎𝒎𝒇𝒇 𝒇𝒇𝒎𝒎𝒎𝒎𝒅𝒅 
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4.7.2.3 Monitoring and quantifying GHG reductions 

Plan for monitoring project activity emissions and baseline parameters 

a.  Monitor project activity emissions 

Table 27 shows the data that will be collected during the interviews, with respect to the 
previously defined boundaries. GHG emissions from identified primary and significant 
secondary effects all stages of the life cycle of food production from the project activity are 
calculated from the data collected. This includes GHG Emissions from fertilizer use by the 
project activity, which is represented by two processes:  

1) Emissions from fertilizer production (e.g. Yara 2014) and  

2) Emissions from fertilizer application (e.g. Mosier et al. 1998). The IPCC emission 
database (IPCC 2015) provides emission factors for fertilizer production as well as 
application.  

Table 27: Inputs of the initiative for the activity “Provision of food” 
Provision of food 
The respective activities according to the mindmap are: Food: Growing Food: Agriculture, Food: 
Growing and Food: Garden. The respective initiatives are mainly active in the area of growing food. 
Emissions are complex due to a high diversity and complexity in product chains. A reduction in GHG 
emissions is expected by reduced distances for transport, and reduced use of chemicals. 

 
Inputs of initiative: Food mass produced 

Please provide some data on the food that is produced/ redistributed by your initiative: 

Name FOOD TYPE 1 
FOOD 
TYPE 2 

FOOD 
TYPE 3 

FOOD 
TYPE 4 […] 

Type of Food 
[name]         

 Quantity [kg/ number]         
 Datasource key         
 

 Inputs of initiative: Transport 
Please provide some data on transportation of food: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 […] 

Vehicle type  
[name]         

 Distance travelled   
[kilometres per month]         

 Datasource key         
 

 Inputs of initiative: Chemicals and Fuel 
Please provide some data on the use of chemicals and fuels 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 […] 

synthetic fertilizer use   
[kg/month]         
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Fuel use for production of food 
[Litres/ 100 km]         

 Fuel type  [name]         
 Datasource key         
 

b. Quantify GHG Reductions Based on Data 

GHG emissions from the project activities are calculated as the sum of emissions from cradle 
to gate, including agricultural production and transport, using the data requested from 
initiatives (seeTable 27), or by using emission factors compiled from  literature for the 
calculation of the baseline scenario. 

The GHG emissions of the project activities are calculated as follows: 

 

𝑬𝑬𝒑𝒑𝑬𝑬𝒎𝒎𝒑𝒑 =  𝑬𝑬𝒅𝒅 

Where:    

𝑬𝑬𝒑𝒑𝑬𝑬𝒎𝒎𝒑𝒑 = emissions of project activities 

𝒅𝒅           = 𝒑𝒑𝑬𝑬𝒎𝒎𝒅𝒅𝒇𝒇𝒅𝒅𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅 𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑, 𝒃𝒃.𝒄𝒄.  𝒅𝒅𝒅𝒅𝒕𝒕𝒕𝒕𝒃𝒃𝒄𝒄𝒃𝒃, 𝒑𝒑𝒕𝒕𝒃𝒃𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒄𝒄 𝒃𝒃𝒅𝒅𝒅𝒅. 

The GHG reductions are then calculated as emissions of the project activity minus the 
emissions of the baseline: 

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

The calculations are conservative as the extraction, processing and refinement of fossil fuels 
is not included in the analysis. 

 

4.7.3 Activity: Provision of Infrastructure for Local Food Markets 

4.7.3.1 Definition of the GHG Assessment Boundary 
The respective initiatives are mainly active in the area of (re-)distributing food. Initiatives 
provide food that is not produced by themselves but acquired from different (i.e. more than 
one) producers and then (re-) distributed. A reduction in GHG emissions is expected by 
reduced distances for transport and less use of fuels for farming and fertilizers.  

 
Table 28: TESS Initiatives performing the activity "Provision of infrastructure for local food markets" 
ID Name Description 
CFID00026 Transition Black Isle Set up and runs two monthly markets for 

local food and runs annual potato day for 
sale of local provenance seed potatoes. 

JH000009b Shared Planet Sells local  or ethically-sourced food to 
students 

OUASID00009 Sustainable Development 
Association of Jyväskylä 
(Japary.) 

Volunteers run local food clubs selling 
mainly local food products. 

SAPIENZAID00009 La Citra dell'Utopia Solidarity Purchasing Group, buying food 
and other goods directly from local 
farmers and companies 
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SAPIENZAID00013 G.A.S. Tiburtino Solidarity Purchasing Group, buying food 
and other goods directly from local 
farmers 

T6ID00003 GAS Mondi Possibili Solidarity Purchasing Group 
T6ID00004 Casale Podere Rosa Solidarity Purchasing Group 
T6ID00013 Gasquilino Solidarity Purchasing Group 
T6ID00015 GAS Tura Solidarity Purchasing Group 
UABID00005 Pixapins Consumer Purchasing  Group 
UABID00028 Cooperativa de Consumo 

Ecologico Tota Cuca Viu 
Food cooperative of several household 
units, who collaborate with one farm from 
the region for purchasing fruit and 
vegetables 

USVID00002 ADEPT Foundation The initiative offers a processing centre 
for fruits and vegetables for local farmers. 
The initiative also offers a collecting 
service, where farmers can sell cow milk. 

 

Identifying primary effects 
This project activity reduces GHG emissions with resource-efficient agricultural cultivation 
methods for fruits and vegetables. A reduced use of fertilizers, a lower use of technical 
equipment and reduced transport distances due to the local production leads to a reduction 
emissions from production processes and from on-site burning of fossil fuels. 

Estimating the secondary effects and assessing their significance 

Possible secondary effects and their magnitude and significance include: 
• A one-term effect is the production related emissions of equipment and machinery 

that are being used by the project in order to perform the project activity. As the 
machinery input of local producers for local markets (that largely conduct small scale, 
low tech agriculture) is lower compared to conventional producers, we can exclude 
this effect from the GHG assessment boundary, adhering to the principle of 
conservative estimations. 

• Upstream effect: Reduction of combustion emissions from the extraction of fuels. As 
the fuel demand decreases due to lower use of technical equipment, this market 
response is potentially occurring. This positive secondary effect is expected to be 
small. As a conservative measure, it will be excluded from the GHG assessment 
boundary. 

• Combustion emissions from transport routes of the members to collect the food result 
in the emission of GHG. However, for the baseline it can be assumed that individual 
travel to markets also takes place. Thus, individual transport rules are assumed to 
roughly cancel out. 

• A secondary one time effect is the construction of the building for (re-distribution in 
the baseline as well as activity (e.g. construction of a supermarket-building). Also, 
scope 2 emissions of the (re-)redistribution point from energy use and scope 3 
emissions from material use at the (re-)distribution point from cooling, illumination, 
other electricity use and packaging are possible secondary effects. The (re-) 
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distribution points of the initiatives are mainly represented by classical markets which 
require the transportation and storage of market stands, or by other types of localities 
like small shops. These also produce emissions from scopes 1 to 3, although some 
re-distribution sites like private basements do not require additional material or 
energy inputs. Also, it is doubtable whether conducting a local market in the classical 
sense creates a market effect that reduces the number of conventional distribution 
points. Classical food markets frequently provide food only once or twice a week, 
therefore leaving the necessity for people to buy products from other distributors 
during the rest of the week. It is therefore presumed that the process of (re-) 
distribution does not contribute significantly to GHG emissions. 

• Another downstream effect is the packaging and cooling of products. Both the 
baseline and activity potentially require packaging for the selling of the products and 
cooling. However, both factors were found to only play a minor role considering the 
whole production chain of agriculture globally (Vermeulen et al. 2012).For food 
markets we assume less emission from packaging (e.g. paper bags) and cooling and 
therefore exclude them from the analysis.  

Therefore, no secondary effects were chosen to be included in the analysis. 
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Figure 10:  Scheme of system boundaries for the activity "Provision of infrastructure for local food markets" 
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4.7.3.2 Estimate the Baseline Emissions 

The estimations follow the approach described in chapter 4.7.2. 

4.7.3.3 Monitoring and Quantifying GHG Reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 

Table 28 shows the data that will be collected during the interviews. Relevant data is the 
produced food mass and transport. The conditions of food production i.e. organic versus 
non-organic and local versus non-local production are assessed. Data on transport by the 
project activities is assessed via two options: 

a) Initiatives can provide data on vehicle and fuel type as well as distances traveled. In this 
case, transport related emissions can be calculated. 

b) Initiatives cannot provide data on vehicle and fuel type as well as distances traveled but 
provide only the address and frequency of delivery from these producers together with an 
estimate of the mode of transport. In this case, transport is estimated by calculating the 
distance traveled from spatial data assuming that the distance is traveled for the 
transportation of the respective products only, not accounting for possible other routes or 
additional distribution points.  

 

Table 29: Input of the activity "Provision of infrastructure for local food markets" 

The respective activities according to the mindmap are: Food: Growing Food: Agriculture, Food: Growing 
Food: Garden and Food: Local distribution. The respective initiatives are mainly active in the area of 
growing and (re-) distributing food. Emissions are complex due to a high diversity and complexity in 
product chains. A reduction in GHG emissions is expected by reduced distances for transport, and 
reduced use of chemicals. 

 Inputs of initiative: Food mass produced 
Please provide some data on the food that is produced/ redistributed by your initiative: 

Name 
FOOD  
TYPE 1 

FOOD TYPE 
2 

FOOD TYPE 
3 

FOOD TYPE 
4 […] 

Type of Food 
[name]         

 
quantity [kg/ number]         

 
Datasource key         

 
 Inputs of initiative: Transport Variant 1) 

Please provide some data on transportation of food: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 […] 

Vehicle type  
[name]         
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Distance travelled   
[kilometres per month]         

 
Datasource key         

 
 Inputs of initiative: Transport Variant 2) 

Please provide some data on transportation of food: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 […] 

Vehicle type  
[name]         

 Address of distribution point 
[name]         

 Adress of Producer 
[name]         

 
Datasource key         

 
 

The quantification follows the approach described in chapter 4.7.2. 

 

4.7.4 Activity: Redistribution of food from businesses 

Initiatives are active in retrieving food from stores that need to dispose of it. 

 

Table 30: TESS initiatives performing the activity "Redistribution of food from businesses" 
ID Name Description 

PIK00061  Foodsharing Retrieve food from stores that 
need to dispose of it  

UABID00008 PEP pla d’energia participatiu de 
sant martí, la verneda i la pau 

Organizes once a year a public 
meal with the waste food from 
businesses in the neighborhood. 

 

4.7.4.1 Definition of the GHG assessment boundary 

Identifying primary effects 
The primary effects of the activity ‘Redistribution of food from businesses’ are the reductions 
in waste emissions and the reduction of emissions through avoiding purchasing new food.  

Estimating the secondary effects and assessing their significance 
Aside from their primary effects, projects with the activity ‘Redistribution of food from 
businesses’ produce both secondary one-time effects as well as upstream and downstream 
effects.  

• Emissions related to the installation and use of infrastructure and further equipment 
that is required for the redistribution of food is considered as a one-time effect. It is 
required for the precedent establishment of the project activity. The emissions related 
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to the installation and use of infrastructure and further equipment are assumed to be 
higher for the installation of the infrastructure to produce new goods. In order to stay 
conservative, these emissions will be neglected.  

• As upstream and downstream effects, increased transportation distances due the 
redistribution and potentially reduced transportation of replaced, newly produced food 
can be noted. As we assume that the baseline transportation for newly produced food 
to the place of distribution outweighs the transportation routes due to redistribution, 
we neglect related emissions.  

• Cooling of food is potentially required for both the project activity as well as the 
baseline. It is therefore not considered in the accounting. 

Therefore, no secondary effects are considered in the accounting. 

 
Figure 11: Scheme of system boundaries for the activity "Redistribution of food from 
businesses" 

 

4.7.4.2 Estimate the Baseline Emissions 
For the avoidance of the production of new food the estimations of the baseline scenario 
follow the approach described in chapter 4.7.2 using the data gathered from the CBIs on the 



TESS Project (Grant Agreement n° 603705) D 2.1 

- 81 - 

redistributed products (Table 31). Further, the avoided waste of the redistributed products is 
calculated using the approach described in section Activity: Composting 4.6.3, with data from 
Table 20 and Table 21. 

 

Thus, the baseline emissions are calculated as: 

𝑬𝑬𝒑𝒑𝑬𝑬𝒎𝒎𝒑𝒑 =  𝑬𝑬𝒅𝒅 + F*𝑬𝑬𝑬𝑬𝒘𝒘𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃 

 

Where:    

𝑬𝑬𝒑𝒑𝑬𝑬𝒎𝒎𝒑𝒑 = emissions of project activities 

𝑬𝑬𝒅𝒅 = emissions from the production of food (see activity “Provision of food”) 

𝒅𝒅           = 𝒑𝒑𝑬𝑬𝒎𝒎𝒅𝒅𝒇𝒇𝒅𝒅𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅 𝒃𝒃𝒅𝒅𝒃𝒃𝒑𝒑, 𝒃𝒃.𝒄𝒄.  𝒅𝒅𝒅𝒅𝒕𝒕𝒕𝒕𝒃𝒃𝒄𝒄𝒃𝒃, 𝒑𝒑𝒕𝒕𝒃𝒃𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒄𝒄 𝒃𝒃𝒅𝒅𝒅𝒅. 

𝑬𝑬  = redistributed food 

𝑬𝑬𝑬𝑬𝒘𝒘𝒃𝒃𝒃𝒃𝒅𝒅𝒃𝒃 = emissions factors for the waste of food (e.g. landfilling) 

 

4.7.4.3 Monitoring and quantifying GHG reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 

Data on types and quantity of food are requested from the initiatives, as seen in Table 31. 

 Table 31: Inputs of the initiative for the activity "Redistribution of food from 
businesses"  

Included activities are Waste: Retrieve food from stores that need to dispose of it. 

 Inputs of initiative: Quantity and energy 
Please provide some data on activities of your initiative: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 

Type of food 
[name]           

 
Quantity of food 
[kilograms per year]           

 
Datasource key           

 

Electric energy used for repair/ 
upcycling/ purification 
[kwh per year]           

 
Datasource key           

   
 Inputs of initiative: Transport 
 Please provide some data on activities of your initiative: 
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Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 INPUT 5 […] 
Vehicle type [name]           

 
Fuel type [name]           

 Fuel use 
[Litre/100 km]           

 
Distance travelled  
[km per number of processed 
goods/ products]           

 
Datasource key           

 
 

The project emissions include the emissions from the transportation caused by redistributing 
the food, following the approach described in section 4.5.2 (transportation of goods). 

The GHG reductions are then calculated as: 

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

 

The calculations are conservative as the extraction, processing and refinement of fossil fuels 
is not included in the analysis. 

 

4.7.5 Activity: Provision of meals  

The respective initiatives are active in the provisioning of meals with more sustainable 
ingredients. A reduction in GHG emissions is expected by reduced distances for transport for 
local food, less use of fuels for farming and a reduction in emissions from fertilizer production 
and application.  

Table 32: TESS initiatives performing the activity "Provision of meals" 
ID Name Description 

USVID00019 InCuib The initiative offers vegan meals, 
using only products from local 
producers 

USVID00019 InCuib Offers slow food meals using local 
organic products  

 

 

4.7.5.1 Definition of the GHG assessment boundary 

Identifying primary effects 
This project activity reduces GHG emissions with resource-efficient agricultural cultivation 
methods for food. A reduced use of fertilizers, a lower use of technical equipment and 
reduced transport distances due to the local production leads to a reduction emissions from 
production processes and from on-site burning of fossil fuels. 
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Estimating the secondary effects and assessing their significance 

Possible secondary effects and their magnitude and significance include: 
• A one-term effect is the production related emissions of equipment and machinery 

that are being used by the project in order to perform the project activity. As the 
machinery input of local producers for local markets (that largely conduct small scale 
agriculture at a lower technical level) is lower compared to conventional producers, 
we can exclude this effect from the GHG assessment boundary, adhering to the 
approach of conservative estimations. 

• Upstream effect: Reduction of combustion emissions from the extraction of fuels. As 
the fuel demand decreases due to lower use of technical equipment, this market 
response is potentially occurring. This positive secondary effect is expected to be 
small. As a conservative measure, it will be excluded from the GHG assessment 
boundary. 

• Combustion emissions from individual travel to pick up meals result in the emission of 
GHG. However, for the baseline it can be assumed that individual travel e.g. to 
restaurants also takes place. Thus, individual transport rules are assumed to roughly 
cancel out. 

• A secondary one time effect is the construction of the building for the preparation and 
consumption of meals in the baseline as well as activity (e.g. construction of a 
restaurant-building). Also, scope 2 emissions of building from energy use and scope 
3 emissions from material use from cooking, cooling, heating, illumination, other 
electricity use and other sources are possible secondary effects. Still, emissions 
attributed to these processes are assumed to be also present in the baseline and are 
thus neglected. 

Therefore, no secondary effects were chosen to be included in the analysis. 
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Figure 12: Scheme of system boundaries for the activity "Provision of meals" 
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4.7.5.2 Estimate the Baseline Emissions 

The baseline emissions are calculated as the emissions caused by the intake of a similar, 
less sustainable meal. 

For this the total calories consumed per capita and day are used (FAO 2011). A share of 
33% of these calories for a meal is assumed. Emission factors for different diets can be 
applied from Scarborough et al. 2014. (See Table 33) 

 

Table 33: Emission factors for different dietary groups (data: Scarborough et al. 
2014) 

Dietary groups  kgCO2eq per 2000kcal 
(mean) 

high meat eater (>100g/d) 7.19 

medium meat eater (50-99g/d) 5.63 

low meat eater (<50g/d) 4.67 

fish eaters 3.91 

vegetarians 3.81 

vegans 2.89 

 

The baseline emissions are therefore calculated as: 

 𝐸𝐸𝑟𝑟 =  
𝐶𝐶𝑑𝑑𝑑𝑑𝑑𝑑
𝑆𝑆𝑚𝑚𝑚𝑚𝑑𝑑𝑚𝑚

* 𝐸𝐸𝐸𝐸𝑟𝑟𝑑𝑑𝑟𝑟𝑟𝑟 

 

𝑟𝑟𝑟𝑟𝑎𝑎𝑑𝑑 = 𝑟𝑟𝑎𝑎𝑏𝑏𝐸𝐸𝑒𝑒𝑎𝑎 𝐸𝐸𝐸𝐸𝑟𝑟𝑎𝑎𝑖𝑖𝑒𝑒 𝑝𝑝𝑒𝑒𝑒𝑒 𝑟𝑟𝑎𝑎𝑎𝑎 

𝑆𝑆𝑚𝑚𝑟𝑟𝑎𝑎𝑚𝑚 = 𝐸𝐸ℎ𝑎𝑎𝑒𝑒𝑒𝑒 𝐸𝐸𝑜𝑜 𝑟𝑟𝑎𝑎𝐸𝐸𝑏𝑏𝑎𝑎 𝑟𝑟𝑎𝑎𝑏𝑏𝐸𝐸𝑒𝑒𝐸𝐸𝑒𝑒𝐸𝐸 𝑟𝑟𝐸𝐸𝐸𝐸𝐸𝐸𝑟𝑟𝐸𝐸𝑒𝑒𝑟𝑟 𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝑒𝑒 𝐸𝐸𝑒𝑒𝑎𝑎𝑏𝑏 

𝐸𝐸𝐸𝐸𝑟𝑟𝑑𝑑𝑟𝑟𝑟𝑟 = 𝑒𝑒𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑎𝑎𝑟𝑟𝑟𝑟𝐸𝐸𝑒𝑒 𝑝𝑝𝑒𝑒𝑒𝑒 𝑟𝑟𝐸𝐸𝑒𝑒𝑟𝑟 𝐸𝐸𝑒𝑒𝑏𝑏𝑒𝑒𝑟𝑟𝑟𝑟𝑒𝑒𝑟𝑟 

 

4.7.5.3 Monitoring and quantifying GHG reductions 

Plan for monitoring project activity emissions and baseline parameters 

a. Monitor project activity emissions 

Table 34 shows the data that will be collected during the interviews. Relevant data 
represents the produced food mass.  

Table 34: Input of the activity “Provision of meals” 

The respective activities according to the mindmap are: Food: Local distribution. The respective 
initiatives are mainly active in the area of provision of meals. Emissions are complex due to a high 
diversity and complexity in product chains. A reduction in GHG emissions is expected by reduced 
distances for transport, and reduced use of chemicals. 

 Inputs of initiative: Food mass produced 
Please provide some data on the food that is produced/ redistributed by your initiative: 
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Name 
FOOD  
TYPE 1 

FOOD TYPE 
2 

FOOD TYPE 
3 

FOOD TYPE 
4 […] 

Type of Food 
[name]         

 
Quantity [kg/ number]         

 

Datasource key         
 

 Inputs of initiative: Transport 
Please provide some data on transportation of food: 

Name INPUT 1 INPUT 2 INPUT 3 INPUT 4 […] 
Vehicle type  
[name]         

 
Distance travelled   
[kilometres per month]         

 
Datasource key         

 
 

The project emissions are calculated similarly to the baseline emissions, selecting the 
suitable dietary groups for the respective CBI. The overall GHG reductions are then 
calculated as: 

𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 − 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝  

 

The calculations are conservative as the extraction, processing and refinement of fossil fuels 
is not included in the analysis. 

 

 

4.8 Domain Energy 

4.8.1 General Specifications for the Energy Domain 

In the following, general principles and specifications are provided for the energy domain. 
These apply to all activities listed under this domain and are discussed here to avoid 
duplicating the section for the respective activities. 

 

4.8.1.1 Market Mechanisms and Legal Regulations 
Legislation generally aimed at facilitation the installation of regenerative energy. For 
example, the German law on the German Renewable Energy Act (EEG 201422), supports the 
supply of electricity from renewable energy by guaranteeing fixed tariffs. Various government 

                                                
22 „ Gesetz für den Ausbau erneuerbarer Energien“, short: „Erneuerbare-Energien-Gesetz“, EEG 2014 
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subsidies and fixed feed-in tariffs promote the implementation of regenerative energy in other 
EU countries (e.g. Ragwitz et al. 2012)  
. Note that as for the baseline procedure for the energy domain the performance standard 
procedure was selected, no extensive analysis of barriers was required and therefore, an 
assessment of market mechanisms and legal regulations was not required according to the 
applied protocol.  

 

4.8.2 Activity: Provision of Heat 

Initiatives engaging in this activity produce heat for residential use or heating of office spaces 
from renewable energy. TESS initiatives engaged in this activity are shown in Table 35. 

 

Table 35: TESS initiatives performing the activity "Provision of heat" 
ID Name Description 

CFID00002 
Comrie 
Development Trust 

Biomass district heating scheme for enterprise park 
converted from former army camp 

CFID00072 
Colintraive and 
Glendaruel Development 
Trust 

Installation of domestic solar hot water panels. Scheme 
to tackle problem of Rhododendron Ponticum -a rampant 
weed locally- through uprooting and use as an energy 
dense fuel. 

OUASID00007 Eno Energy Co-operative 
Produces heat mainly with woodchips in local heat 
plants. 

OUASID00013 
Tuupovaara Energy Co-
operative 

Produces heat with woodchips in local heat plants. 

OUASID00020 
Hollola Energy Co-
operative 

Produces heat with woodchips in local heat plants 

OUASID00030 Ecovillage of Bromarv 
The Ecovillage has its own power plant which produces 
heat to the houses. 

OUASID00035 
HINKU-village, Northern 
II 

The village association is organizing consulting and 
education in making environmental friendly choices in 
housing, e.g. geothermal heating 

 

4.8.2.1 Definition of the GHG Assessment Boundary 

Identifying primary effects 
The primary effect of the activity is the reduction in combustion emissions from generating 
heat. 

 

Estimating the secondary effects and assessing their significance 
Possible secondary effects and their magnitude and significance include: 

• One-Time-Effect: Increasing emissions from constructing and connecting the 
renewable heating system. Decreasing emissions from constructing and 
connecting a fossil fuel based heating system. We assume that the replaced 
heating system has been in place for a quite a long time already and that its 
replacement was necessary in any case. Thus the previous system is not taken 
out of service prematurely because of the installation of the renewable heating 
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system. Furthermore, we assume that emissions from construction and 
installation of the heating system are roughly the same independent of the 
technology. Thus, emissions cancel out. This is a strong assumption, which will 
be checked in the course of the calculations given the specific information on the 
type of installation run by the CBIs. 

• Upstream effect: reduced extraction of the fossil fuel. The energy used for the 
extraction of wood based fuels is reported to be lower than that of the equivalent 
for fossil fuels. Energy used for collection, chipping and transportation of wood 
pellets is comparably low, resulting in an EROI between 30 and 50 (Petersen 
Raymer et al. 2006). In comparison, the EROI of oil and gas is reported to amount 
to 18 (Hall, Lambert et al. 2013), thus showing that energy used for extraction and 
processing of oil and gas is higher than that of wood pellets. It is therefore 
conservative to exclude this secondary effect. 

• Downstream effect: maintenance of the heating system. We assume similar 
emissions from maintaining the renewable-based heating system if compared to a 
fossil-fuel-based heating system. Thus, this secondary effect can be excluded. 

• Upstream and Downstream market responses: The fraction of CBIs involved in 
heating systems (using renewable sources) is small compared to the overall 
market. Thus, we assume that currently no market response is generated, i.e. a 
shift of the market towards using renewable energy sources. 

It is further assumed that increased provisioning of energy does not increase the 
energy consumption. 

 
Figure 13: Scheme of system boundaries for the activity "Provision of heat" 
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4.8.2.2 Selecting a Baseline Procedure 

The use of heating systems depends on climate, national policies and technological tradition 
as well as availability of energy resources. These factors are roughly consistent for similar 
project activities on a national level. Statistical information on GHG emissions from fuel 
combustion in households is available at the national scale for UNFCCC Annex I countries 
from the UNFCCC GHG Data (UNFCCC 2015a). This allows estimating a performance 
standard at national scale. 

For a project specific baseline more regional information on energy use and barriers are 
necessary, which are more difficult to obtain. Therefore, we use a performance standard 
procedure to determine the baseline. 

 

4.8.2.3 Identifying the Baseline Candidates 

Defining the product or service provided by the project activities 
The service provided by the activity is heat for residential use. The baseline candidates have 
to provide the same or similar services as those provided by the project activity. 

 

Identifying possible types of baseline candidates 
This section shows a list of baseline candidates that provide heat for residential use through 
different technologies. However, since more aggregated information is available at a national 
level that follows the GHG reporting guidelines of the UNFCCCC, providing a disaggregated 
list of technologies is not useful. Note that using the sectoral information on fuel combustion 
from UNFCCC requires an assumption. We assume that in countries where CBIs are active 
in providing heat for residential use through more sustainable practices, fuel use for cooking 
is much lower than fuel use for heating at a national level. An alternative approach not further 
pursued here is based on Bayer et al. (2012), who characterize the heat mix based on the 
following technologies: 

• coal 
• oil 
• gas 
• district heat 
• wood 
• electricity 
• ground source heat pump systems 

 
Defining the geographical area 
The baseline candidates all reflect a mature procedure of producing heat. In terms of 
technology, a geographical area larger than a single nation is appropriate. However, because 
of the importance of national policies, institutions and the climate, a national geographical 
area is used. This is also the default according to the GHG Protocol for Project Accounting. 
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Defining other criteria used to define baseline candidates 

The building energy efficiency activities of the European Union including the Energy 
Performance of Buildings Directive 2010/31/EU and corresponding national measures will 
lead to reduced energy requirements for space heating. 

 

Identifying the final list of baseline candidates 
This section is not needed because we are using the UNFCCC GHG reports (UNFCCC 
2015a) as a baseline. 

 

4.8.2.4 Estimating Baseline Emissions using the Performance Standard 
Procedure 

Specify appropriate performance metrics for all baseline candidates 
For this project activity, a production-based performance metric is appropriate, since it is 
possible to quantify performance in terms of units of input per unit of product or service. The 
service in this case is heat per capita made available for space heating. The input to the 
heating system is one of a number of energy carriers. Quantities of energy carriers can be 
measured in terms of energy content (e.g., megajoules (MJ)). Therefore, for this project 
activity, the units for the relevant input are megajoules. Thus, the final performance metric is 
MJ input of energy carriers per capita.   

Calculating the GHG emission rate for each baseline candidate 

Because of the use of more aggregated information, there are not different baseline 
candidates. Total country emissions from fuel combustion in the residential sector (UNFCCC, 
2015a) were divided by population (FAOSTAT 2014) to obtain GHG emissions for heating 
per capita. Information for 2012 is presented in Table 36. 

 

Table 36 Baseline emissions for provision of heat in the residential sector for 2012 
(UNFCCC 2015a, FAOSTAT 2014) 

Country   Residential Emissions Population  GHG emissions for 
heating  per capita 

 Tg CO2-e Mio T / per cap 

Finland 1.71 5.4 0.32 

Germany 94.5 82.8 1.14 

Italy 49.3 60.9 0.81 

Romania 7.6 21.8 0.35 

Spain 17.7 46.8 0.37 

United Kingdom 74 63.0 1.17 
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Calculate the GHG emission rate for different stringency levels 

This section is not needed because the UNFCCC GHG reports provide a reliable source for 
a baseline. 

 

Estimate the baseline emissions 
Data on baseline emissions for provision of heat in the residential sector is readily provided 
by the UNFCCC GHG reports.  

 

4.8.2.5 Monitoring and Quantifying GHG Reductions 
Monitoring and quantifying GHG reductions are relatively straightforward and should 
therefore be applicable to CBIs. GHG reduction specific information will be limited to the 
number of persons supplied with heat from a renewable heat source (Table 37). 

 

Table 37 Inputs of the initiative "Provision of heat" 
The respective activity according to the mindmap is Energy: Micro plant: Heat. The respective initiatives 
are mainly active in the provision of renewable energy for the generation of heat, or in energy saving 
campaigns. A reduction in GHG-emissions is expected to be achieved mainly by the replacement of 
fossil energy power by regenerative sources, as well as by reducing energy consumption. 

 
Inputs of initiative: Installations 
Please specify the type(s) of installations prepared by your initiative 

Name INSTALLATION 1 INSTALLATION 2 INSTALLATION 3 […] 

Number of persons supplied 
with heat       

 
Datasource key       

 
Short description       

 
 

Plan for monitoring project activity emissions and baseline parameters 
There are no significant secondary effects. Thus, the monitoring plan focuses on the single 
primary effect—i.e., reductions in combustion emissions from generating heating of 
residential spaces. The single elements of the monitoring plan are described in the next 
sections. 

a. Monitor project activity emissions 

The CBIs are asked to report the number of persons supplied with heat. We assume that 
CO2 emissions from renewable electricity power plants are zero, since only emissions from 
running the power plant are included here. As stated above, this depends on the technology 
applied, so this assumption will be checked in the course of the calculations given the 
specific information on the type of installation run by the CBIs. 
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b. Monitor baseline parameters 

Information for the baseline is updated from the reports to UNFCCC. This makes the GHG 
reporting dependent on the UNFCCC process. However, obtaining the baseline parameters 
is beyond the capability of the CBIs. The performance standard is assumed to be a valid 
indicator of baseline emissions for a period of 5 years. 

4.8.2.6 Quantify GHG reductions based on data 
Secondary effects are not included in the calculations of GHG reductions, since they are 
considered negligible as described in section 2.2. GHG reductions are thus equivalent to the 
change in GHG emissions from reducing the use of fossil fuels for heating. As the 
boundaries for the GHG accounting were reduced to onsite fuel combustion (see Figure 13), 
project activity emissions from heat plants from non-combustive techniques amount to zero. 
GHG emissions from combustive energy sources thus represent scope 1 emission factors. 
For the combustion of wood, a zero onsite emission rate is used for onsite emissions due to 
the carbon uptake during tree growth (Petersen Raymer 2006). 

 Following section 90, the baseline emissions are calculated as follows: 

𝐸𝐸 =  𝐸𝐸 ∗  𝐸𝐸𝑟𝑟 

Where: 

𝐸𝐸 =  𝐸𝐸𝑟𝑟𝐸𝐸𝑏𝑏𝑒𝑒𝑒𝑒 𝐸𝐸𝑜𝑜 𝑝𝑝𝑒𝑒𝑒𝑒𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝑟𝑟𝑝𝑝𝑝𝑝𝑏𝑏𝐸𝐸𝑒𝑒𝑟𝑟 𝑤𝑤𝐸𝐸𝑟𝑟ℎ ℎ𝑒𝑒𝑎𝑎𝑟𝑟 

𝐸𝐸𝑟𝑟 =  𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑒𝑒𝑎𝑎𝑟𝑟𝑒𝑒 per capita 

The GHG reductions are then calculated as emissions of the project activity Eproj minus 
the emissions of the baseline Ebase. 

𝐸𝐸 = 𝐸𝐸𝑝𝑝𝑟𝑟𝑝𝑝𝑝𝑝 − 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 

 

4.8.3 Activity: Provision of Electricity 

Initiatives engaging in this activity produce electricity in a small community power plant 
and feed it into the grid. TESS initiatives engaged in this activity are listed in Table 36.  

Table 38: TESS initiatives performing the activity "Provision of electricity" 

ID Name Description 

CFID00002 Comrie 
Development 
Trust 

A solar PV array is installed on a new-build 
business unit at the trust's Cultybraggan 
site. The trust is planning an expansion of 
installed PV capacity on other parts of the 
site. 
The electricity is mainly used by the 
catering business with surplus exported into 
the grid. 

CFID00072 Colintraive and 
Glendaruel 
Development 
Trust 

Installation of community owned electricity 
generation (hydro and wind), sold into grid  

OUASID0009 Sustainable Solar Panels to produce electricity 
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Development 
Association of 
Jyväskylä (Japa 
ry.) 

PIKID00077 BürgerEnergie 
Berlin  

Building renewable power plants (activity 
has not started yet). 

T6ID00004 Casale Podere 
Rosa 

Solar Panels to produce electricity 

UABID00018  Som Energia Generation of electricity from renewable 
sources and introducing it to the grid 

 

4.8.3.1 Definition of the GHG Assessment Boundary 

Identifying primary effects 
The primary effect of the activity is the reduction in combustion emissions from generating 
electricity.  

Estimating the secondary effects and assessing their significance 
Possible secondary effects and their magnitude and significance include: 

• One-Time-Effect: Increasing emissions from constructing and connecting the 
renewable electricity plant. Decreasing emissions from constructing and connecting a 
fossil fuel based power plants. We assume that the installed renewable power plant 
replaces future to be installed fossil-fuel based power plants. We assume that 
existing power plants are not taken from the grid before reaching their life span, thus 
not causing additional emissions by installing over-capacity. Furthermore, we assume 
that emissions from construction and installation of power plants are roughly the 
same independent of the technology. Thus, emissions cancel out. This is a strong 
assumption, which will be checked in the course of the calculations given the specific 
information on the type of installation run by the CBIs.  

• Upstream effect: reduced extraction of the fossil fuel. It is conservative to exclude this 
secondary effect. 

• Downstream effect: maintenance of the power plant. We assume similar emissions 
from maintaining the renewable-based power plant if compared to a fossil-fuel-based 
power plant. Thus, this secondary effect can be excluded. 

• Upstream and Downstream market responses: The fraction of CBIs involved in 
energy production is small compared to the overall market. Thus, we assume that 
currently no market response is generated. It is further assumed that increased 
provisioning of energy does not increase the energy consumption. 
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Figure 14:  Scheme of system boundaries for the activity "Provision of electricity" 

 

4.8.3.2 Selecting a Baseline Procedure 
Production of electricity strongly depends on national policies and technological tradition as 
well as availability of energy resources. These factors are roughly consistent for similar 
project activities on a national level. Statistical information on emissions from electricity 
production are available for all European countries and beyond from DEFRA and DECC. 
This provides a performance standard at national scale. More regional information on energy 
use and barriers as necessary for a project specific baseline are more difficult to obtain. 
Therefore, we use a performance standard procedure to determine the baseline. 

 

4.8.3.3 Identifying the Baseline Candidates 

Defining the product or service provided by the project activities 
The service provided by the activity is electricity, measured in kWh.  

Identifying possible types of baseline candidates 

Conversion factors from DEFRA and DECC are based on national statistics on the 
production of electricity from the International Energy Agency IEA. These statistics cover 
information from all modes to generate electricity. Therefore an explicit identification of 
baseline candidates is not necessary for this specific case. 
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Defining the geographical area  

Generation of electricity makes use of mature technology. A geographical area larger than a 
single nation is appropriate, when looking at markets for technological systems. However, 
because of the importance of national policies, institutions and availability of resources, a 
national geographical area is used. This is also the default according to the GHG Protocol for 
Project Accounting. 

Defining other criteria used to define baseline candidates 
By using the performance standard a published by DEFRA and DECC, there is no need to 
define other criteria. 
Identifying the final list of baseline candidates 

The performance standard published by DEFRA and DECC defines the final list of baseline 
candidates, as included in the statistics by the IEA. 
Identify baseline candidates that represent common practice 

 

4.8.3.4 Estimating Baseline Emissions Using the Performance Standard 
Procedure 

We use the performance standard published by DEFRA and DECC, which is a widely used 
source of international emission factors from the generation of national energy. Therefore, an 
explicit estimation of baseline emissions is not needed and the subsequent steps for the 
estimation of baseline emissions are not required. The adequate performance metric for 
provisioning of energy is energy produced in kwh over the reference period. 

 

4.8.3.5 Monitoring and Quantifying GHG Reductions 
As shown in Table 37, data captured represents the type of power plant including the 
specification of the construction series and the installed capacity in megawatts. 

Plan for monitoring project activity emissions and baseline parameters 
There are no significant secondary effects. Thus, the monitoring plan focuses on the single 
primary effect—i.e., reductions in combustion emissions from generating electricity. The 
single elements of the monitoring plan are described in the next sections. 

a. Monitor project activity emissions 

The CBIs are asked to report yearly amounts of electricity generated by the renewable power 
plant. The CBIs are encouraged to also collect information on electricity production for their 
own monitoring. We assume that electricity meters are installed, thus uncertainty associated 
with these data will be low. We assume that CO2 emissions from renewable electricity power 
plants are zero, since only emissions from running the power plant are included here. As 
stated above, this depends on the technology applied, so this assumption will be checked in 
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the course of the calculations given the specific information on the type of installation run by 
the CBIs.  

 
Table 39: Inputs of the activity "Provision of electricity" 
The respective activity according to the mindmap is Energy: Micro plant: Electricity. The respective 
initiatives are mainly active in the provision of renewable energy for the generation of electricity, or in 
energy saving campaigns. A reduction in GHG-emissions is expected to be achieved mainly by the 
replacement of fossil energy power by regenerative sources, as well as by reducing energy 
consumption. 

 Inputs of initiative: Installations 
Please specify the type(s) of installations prepared by your initiative 

Name INSTALLATION 1 INSTALLATION 2 INSTALLATION 3 […] 

Energy produced during the 
reference year [kWh]       

 
Description of installation       

 
Datasource key       

 
 

b. Monitor baseline parameters 

Information for the baseline is updated from (DEFRA 2015). This makes the GHG reporting 
dependent on the Greenhouse Gas Conversion Factor Repository. However, obtaining the 
baseline parameters is beyond the capability of the CBIs. The performance standard is a 
valid indicator of baseline emissions for a period of 1 year as indicated by DEFRA and 
DECC. 

Quantify GHG reductions for the GHG project-specific time period over which 
GHG reductions will be quantified 
The conversion factors by DEFRA and DECC are valid for 1 year. 

Quantify GHG reductions based on data 

The baseline emissions are calculated as follows: 

𝑬𝑬𝑬𝑬      = �𝒘𝒘𝒌𝒌𝑬𝑬𝑬𝑬𝒌𝒌 

Where: 

𝑬𝑬𝑬𝑬 =  𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃𝒕𝒕𝒕𝒕𝒕𝒕 𝒃𝒃𝒕𝒕𝒃𝒃𝑬𝑬𝒃𝒃𝒄𝒄𝒃𝒃 𝒃𝒃𝒎𝒎𝒅𝒅𝒃𝒃𝒃𝒃𝒅𝒅𝒎𝒎𝒅𝒅 𝑬𝑬𝒃𝒃𝒅𝒅𝒃𝒃 𝒑𝒑𝒃𝒃𝑬𝑬 𝒌𝒌𝒘𝒘𝒌𝒌 

𝒘𝒘𝒌𝒌  =  
𝒇𝒇𝑬𝑬𝒃𝒃𝒅𝒅𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅 𝒎𝒎𝒇𝒇 𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬𝒄𝒄𝒕𝒕 𝒑𝒑𝑬𝑬𝒎𝒎𝒅𝒅𝒇𝒇𝒅𝒅𝒃𝒃𝒅𝒅

∑ 𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃𝒕𝒕 𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬𝒄𝒄𝒕𝒕 𝒑𝒑𝑬𝑬𝒎𝒎𝒅𝒅𝒇𝒇𝒅𝒅𝒃𝒃𝒅𝒅  𝒅𝒅𝒃𝒃𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅𝒃𝒃𝒕𝒕𝒕𝒕𝒕𝒕
 

𝒌𝒌  =  𝒑𝒑𝒃𝒃𝑬𝑬𝒅𝒅𝒅𝒅𝒅𝒅𝒇𝒇𝒕𝒕𝒃𝒃𝑬𝑬𝒃𝒃 𝒅𝒅𝒃𝒃𝒅𝒅𝒌𝒌𝒅𝒅𝒅𝒅𝒕𝒕𝒇𝒇𝒃𝒃 𝒇𝒇𝒎𝒎𝑬𝑬 𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬𝒄𝒄𝒕𝒕 𝒄𝒄𝒃𝒃𝒅𝒅𝒃𝒃𝑬𝑬𝒃𝒃𝒅𝒅𝒅𝒅𝒎𝒎𝒅𝒅 

 

The reduction of GHG emissions is calculated as the amount of baseline emissions saved, 
since the project activity emissions are assumed to be zero here. 
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𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑎𝑎𝑏𝑏𝑟𝑟 
Where: 

𝐸𝐸 =  𝑅𝑅𝑒𝑒𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝑜𝑜 𝐺𝐺𝐺𝐺𝐺𝐺 𝑒𝑒𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑏𝑏𝑎𝑎 𝑟𝑟ℎ𝑒𝑒 𝑝𝑝𝑒𝑒𝐸𝐸𝑃𝑃𝑒𝑒𝑟𝑟𝑟𝑟 𝑎𝑎𝑟𝑟𝑟𝑟𝐸𝐸𝑎𝑎𝐸𝐸𝑟𝑟𝑎𝑎 

Secondary effects are not included in the calculations of GHG reductions as described 
above. Therefore, calculations are conservative, as the extraction, processing and refinement 
of fossil fuels is not included in the analysis 
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5 Discussion 
We have applied a comparative assessment, which determines the emissions relative to a 
reference scenario which describes the hypothetical emissions in the absence of the activity. 
For this, the underlying protocol on project accounting has been adapted to the case of CBIs 
by defining “standard” emission relevant activities (e.g. provision of food or electricity), which 
were identified amongst the whole set of selected CBIs. These are described in a systematic 
manner and quantified separately following each step of the protocol. Thus, we develop a set 
of standard activities, related boundaries, baseline scenarios, and conversion factors 
applicable to all CBIs engaging in such activities.  

Overall, we have developed the MRV framework for 11 activities. This represents a novel 
approach and is to be seen as a starting point; it will be further refined and put into practice 
while working with the case studies. One possible development is to expand the number of 
activities which were not anticipated in this report and that were based on preliminary data 
gathered from the interviews. Further, the quality of the data (e.g. spatial scope and time of 
release of the data) associated with the quantification of specific activities will be 
continuously checked and data updated when applying the MRV framework to all CBIs.  

It has to be noted, that for many activities of the CBIs, quantitative information regarding the 
emission reduction potential is lacking.  A general limitation of our approach is the therefore 
the exclusion of an assessment of education, awareness rising and empowerment combined 
with their high engagement in these activities. Some studies report that education, 
awareness rising and empowerment are important benefits CBIs bring (Heiskannen et al 
2010, WGBU 2014). It was excluded from the assessment as the impact is almost impossible 
to quantify because of two core effects: On the one hand, a gap exists between knowledge/ 
awareness/ intentions and actual pro-environmental behavior (Kollmuss & Agyman (2002)). 
In other words, as long as these activities have not resulted in directly measureable effects 
they could not be included into the analysis (e.g., household energy savings correlated to the 
promotion of energy efficient measures such as replacing light bulbs for more sustainable 
ones).  On the other hand, even if pro-environmental behavior has been observed, it does 
not always result in the anticipated impact, for example due to rebound effects (Csutora 
2012). Since the magnitude of these two gaps is under-investigated, we decided to exclude it 
from our assessment and possibly follow up on this question in proceeding work packages. 
This again results in conservative estimations of the impact of CBIs on GHG emissions.   
Summarizing, it is important to keep in mind that the selected set of activities therefore 
represent a subset of the full activities of the CBIs. 

The data intended to be applied for the calculations of the project activity stem from observed 
data of the CBIs, since other data sources are not available. This however, poses the 
challenge, that the data and hence also the results cannot be verified. Verification will 
certainly also overburden most CBIs. Therefore, an important part of the MRV (Monitoring, 
Reporting and Verification) framework can only be addressed in a limited way. Verification is 
also not address by the applied Project Protocol as “they are not directly related to GHG 
reduction accounting and quantification.” (WRI, WBCSD 2005).  However, by following the 
reporting requirements and guidelines of the protocol, we ensure that all relevant information 
is documented and assumptions are communicated in a transparent manner. 

The availability of information will also likely affect the uncertainty of final results. For 
example, we expect that data reported by the CBIs sometimes may be estimated and may 
be limited in its accuracy. In our framework, boundaries were often chosen to be fairly narrow 
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to account for data scarcity, often neglecting secondary effects. This partially leads to 
conservative assumptions on the emission reductions. Also, for many activities, emission 
factors found from literature date back several years. Thus, the calculation period of the 
project activities may be incongruent to the period of the baseline scenario. In the 
subsequent report on the quantification, we will therefore continue to search for newer data 
sources.   

Yet, one of the largest sources of uncertainty is the selection of the baseline. This is complex 
endeavor and relies on assumptions based on the attitudes and the behavior of the members 
of the initiative as well as wider market forces and upcoming technological advancements. 
The underlying assumptions were therefore presented in a transparent manner under the 
principle of choosing a conservative approach rather than overestimating the emission 
reductions. It is planned to include an exemplary analysis of uncertainty in the course of the 
quantifications of emissions reductions of the CBIs, following his deliverables. Through this, 
the magnitude of uncertainty stemming from data sources (external sources on emission 
factors) and from the choice of the baseline scenarios can be shown to support the 
interpretation and communication of the results. 
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6 Conclusions 
With this report, we have presented a framework to assess the impact of CBIs on GHG 
emissions building on the GHG Protocol for Project Accounting (WRI 2005) which has been 
identified as a useful framework to adapt to the specificities of CBIs. For example, life-cycle 
assessment based approaches, e.g. the Organizational Environmental Footprint (EU-OEF, 
EU2013) are too complex and resource demanding for the accounting of different CBI's. 

Central to this approach adopted by the TESS project is the identification of activities 
relevant to CBIs in the context of GHG reduction. This “typology” of activities is based on the 
specific activities in which the selected CBIs are carrying out as well as the availability of 
data. The MRV framework is presented for each of the 11 developed activities by comparing 
the project emissions with the baseline scenario.  

This is a novel approach focusing on CBIs instead of companies or larger organizations, for 
which GHG accounting frameworks have already been studied in detail before.  The 
accuracy of this assessment of the impact on GHG emissions strongly depends on the 
availability of data, both for the CBI's activities and the baseline activities. During the 
development of the framework we had to cope with data unavailability for the baseline 
scenarios as well as GHG emissions of the CBIs and we expect further gaps during the 
application of the framework in various sectors. This will be fully documented in the GHG 
assessment reports for the CBIs.  

The knowledge gained from the MRV framework and the subsequent quantification of the 
emission reduction potential for all CBIs will then further feed in to the development of the 
online tool in Task 5.2 within WP5. This will then allow other initiatives beyond the ones 
identified in this document to perform such assessment and compare their reductions with 
the results of the TESS case studies. It can also support the documentation of key emission 
relevant data and monitoring GHG reductions beyond the lifetime of the TESS project. 

The unique approach applied here provides the opportunity to quantify emission reductions 
from a highly diverse set of activities for a broad set of domains. It opens the field for future 
research to address omnipresent gaps in data and information and paves the way for 
subsequent, cross-domain inter-comparisons to identify low hanging fruits by highlighting 
potentials of GHG mitigation activities  
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8 Appendix A 

The following section provides a non-exhaustive list of review articles, frameworks, tools and 
methodologies and databases. 

 

8.1 Review Articles 

The following section provides the most relevant review articles in the field of GHG 
accounting: 

 
Carbon accounting: a systematic literature review Stechemesser et. al (2012) 

129 publications were reviewed with the objective to derive a definition of carbon accounting. 
A large fraction of the reviewed studies focuses on an economic perspective, thus limiting the 
applicability for TESS. Literature is arranged into four scales: the national-, project-, 
organisational- and product scale. Quality of studies is compared with the ISI impact factor, 
most cited articles are named and a tree like graph shows citation structure of references.  

The derived definition is as follows: 

“Carbon accounting comprises the recognition, the nonmonetary and monetary evaluation 
and the monitoring of greenhouse gas emissions on all levels of the value chain and the 
recognition, evaluation and monitoring of the effects of these emissions on the carbon cycle 
of ecosystems.” 

 

Carbon Footprint: current methods of estimation (Pandey et al. 2011) 

Pandey (2011) wrote a review paper on carbon footprinting concepts and methods for 
quantification. The work gives detailed definitions of footprinting concepts as well as 
boundaries and tiers of GHG-accounting and outlines calculation methods, standards and 
guidance for best practice. The focus rests on accounting for products and corporations, 
leaving an overall limited relevance for the project at hand. 

   

Toward a different debate in environmental accounting (Lohmann 2009) 

The article analyses "conflicts, contradictions and resistances” of carbon and environmental 
accounting. The author states that in order to make s.th accountable, it has to be 
"disentangled and framed" and that -(carbon-) accounting may itself be influencing 
emissions, positively or negatively because „expert knowledge works to format 
social  relations“. The article shows that carbon accounting might itself negatively influence 
climate change mitigation and therefore provides a challenge for the general purpose of 
carbon accounting. 

  

Carbon accounting and the construction of competence Ascui and Lovell (2011) 

Ascui and Lovell apply the concepts of epistemic communities and boundary work to analyse 
the role of competence in global carbon accounting. The authors accentuate the “amorphous 
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and contested nature” of the term carbon accounting and argue that a large number of 
communities exists that own different discourses, standards and techniques. They promote 
the formation of professional accounting bodies that have the potential to harmonise various 
communities and enhance their competences. 

  

Forging cleaner production: the importance of academic-practitioner links for 
successful sustainability embedded carbon accounting (Burrit & Tingey-Holyoak 2012) 

The article identifies a gap between common knowledge and research in carbon accounting 
and the practical application of tools and methodologies. In order to strengthen the weak 
linkage between science and practice the authors suggest for researchers to aim at including 
a wide range of interdisciplinary perspectives, emphasize on theory that is useful to practice 
and create meaningful indicators and accounting systems that are both reliable and 
transparent. For practitioners they recommend to improve recognition and demand for 
carbon accounting and to apply a more proactive approach to regulations and standards. 

 

8.2 Summary of Frameworks on GHG Accounting 

The following section provides a non-exhaustive list of frameworks and discusses the 
relevance for the TESS project: 
 

EU Organisational Environmental Footprint (EU-Commission 2013) 

The OEF is a measure of the environmental performance of goods and services provided by 
an organisation from a life cycle perspective ('cradle-to-grave'). Impacts on the environment 
due to certain life cycle stages within the organisation are identified as to improve the 
organisation's management with regard to political requirements and environmental 
protection. The sum of all Product Environmental Footprints (PEF) delivered by one 
organisation should be equal to its OEF (EU 2013). The document provides detailed 
guidework on the boundaries for footprinting as well as the identification of a resource use 
and emissions profile. Indicators for data quality are provided and a compilation of sensitivity 
and uncertainty as well as an assessment of completeness and consistency is laid out in the 
context of the OEF interpretation. Furthermore, guidelines for an OEF reporting are given. 

 

Global Protocol for community-based GHG Emissions (Arikan et al. 2012) 

The Global Protocol for Community-based GHG Emissions proposes community-scale 
greenhouse gas accounting and reporting standards. The work builds upon the principles, 
knowledge, experiences, and practices defined in previously published city-led inventories, 
institutional standards, and organizational protocols.  

Of importance to TESS, the GPC consists of 1) emission sources’ boundaries and 2) an 
accounting and reporting standard. The latest can still be sub-divided into a) community 
GHG Profiles comparable between cities (enable local government leaders to make policy-
relevant conclusions for local climate mitigation and adaptation) and b) National Aggregation 
Reports (consistent with IPCC reporting guidelines).  
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Emissions sources in the 2012 Standard reflect the unique nature of cities and their primary 
emissions sources. The GPC provides conversion factors. Time series and issues of scaling 
data to the community level in case data are absent. 

 

GHG Protocol for Project Accounting (WRI 2005) 

The GHG Protocol is a framework for carbon accounting that aims at the quantification of 
emission reductions on the project scale. It is characterized by methodologies to identify 
significant and insignificant effects to reduce the scopes of emission and provides two 
concepts for the identification of the baseline. The project specific procedure identifies the 
baseline by defining project specific baseline candidates and assessing individual barriers 
that would affect these. The performance standard procedure derives a GHG emission 
performance standard from a set of baseline candidates, given the data on GHG emission 
rates from these candidates. Guidelines for the monitoring, quantifying and reporting of 
emission reductions are furthermore provided. 

 

2006 IPCC guidelines for national greenhouse gas inventories (IPCC 2006) 

The work provides general guidelines and methodologies on the country level. Applicability of 
the framework for TESS is rather low due to the large scale considered. Notably, a detailed 
section on uncertainty assessment is given in chapter 3.  

  

Publicly Available Specification 2050 (PAS)  

The hands-on guide of the British Standards Institution provides guidelines for carbon 
quantification on the product-level. For the definition of boundaries, the work optionally 
requires full life cycle assessment or a cradle to gate approach. Within the defined 
boundaries, all processes and activities are required to be taken into account that represent 
more than 1 percent of the total emissions. As the work focuses on the product level only, its 
potential contribution for TESS is limited.  

  

Bilan Carbone  

This set of methodologies and specific emission factors is provided by a third party 
organisation (Association Bilan Carbone). The framework is primarily used for the calculation 
of emission certificates in France and is therefore of reduced applicability for TESS. 

  

ISO-Standards 14064 1 and 2  

The International Organization for Standardization provides this framework on the 
organisational and product levels. It provides methodology to quantify emissions as well as 
guidelines on monitoring, reporting and verification. Tiers 1, 2 and 3 are included and 
boundaries are based on equity share and control criteria. Organisation level accounting is 
specified in ISO 14064-1 while ISO 14064-2 represents a framework on the project level.  
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8.3 Summary of Methodologies and Tools 

 

The following section provides a non-exhaustive list of available tools and methods and 
discusses the relevance for the TESS project: 

 
Reinventing the Wheel to Guide Ecovillages towards Sustainability (Arend et al. 2013) 

The report analyses a set of qualitative, conceptual and rather basic methods for planning 
and maintaining sustainability in small rural communities (Ecovillages). It synthesizes the 
framework for Strategic Sustainable development (FSSD) and the work of Wagner 2012 in 
Andreas and Wagner (2012) to propose a slightly more practical concept for sustainability 
focusing on ecovillages. Because of the narrow range of applicability of the concept bound to 
small scales and rural communities, the potential contribution to TESS is limited.    

  

A comparison of carbon calculators (Padgett et al. 2007) 

This review article introduces a compilation of web-based carbon calculators at the individual 
scale, comparing 10 online based emission calculators originating from the USA. The 
authors reveal considerable non-transparency of accounting methodologies and strong 
differences between calculated individual emissions, thus confirming a common deficiency of 
tools, reducing the relevance for TESS. 

 

Assessment of further online carbon calculators  

The following is a non-exhaustive list of web based carbon calculators. Calculators are 
focused on European users or include the country of residence as input. In the course of the 
reviewing it was found that in congruence with the above mentioned lack of transparency, 
relevance for TESS was low. 

Name of 
calculator 

Link Description Scale 

Co2-Monitor 
  

http://www.co2-
monitor.at/de/ 

Enables the creation of a personal profile and the evaluation of long 
term individual reduction in GHG-emissions.  

Individual 

Co2-Rechner 
Forum 
Umweltbildung 
Austria 

http://www.umweltbi
ldung.at/online-
materialien/interakti
ve-tools/co2-
rechner.html 

Individual based, covering the areas food, mobility and living. 
  

Individual 

Co2ol natural 
carbon collection 
  

http://www.co2ol.de
/services/carbon-
footprint/?gclid=CM
XQ39TI4r4CFbSht
AodSGYA7g 

Carbon calculation tool for companies. Includes the assessment of 
event based emissions. Third party, references are not presented, 
thus limited applicability for TESS. 

Organisati
on 

Co2 calculator 
  

http://carboncalcula
tor.direct.gov.uk/ind
ex.html 

Individual based, UK governmental project. Covering the areas 
living, appliances and transport. 

Individual 

Carbon Footprint 
  

http://calculator.car
bonfootprint.com/ca
lculator.aspx  

Calculator that requires input of country of residence. Focus is on 
living and transport. Calculations are based on data from the annual 
emissions of the past 2 months. 

Individual 

Carbon http://www.carbonin Includes household, food, waste and transport. Emission factors Individual 
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independent dependent.org/inde
x.htm 

used are referenced. 

The carbon 
campus 
calculator  
  

http://cleanair-
coolplanet.org/cam
pus-carbon-
calculator/ 

Clean Air - Cool Planet provides a tool for the quantification of 
emissions that occur at universities. Sources and methods are not 
readily provided. 

Organisati
on 

Klimabündnis 
Austria  
  

http://co2rechner.kli
mabuendnis.at/Intro
.aspx  

 

This online based tool operates on the community level. Emissions 
of communities are quantified by specifying a number of 
parameters. Model complexity is relatively low. As references are 
given, the tool may provide a practical example of a GHG 
footprinting tool at the community level. 

Community 

Shapedearth 
carbon 
assessment for 
construction 
projects 

http://shapedearth.c
om 

This simple online tool calculates carbon emissions per square 
metre over the whole lifecycle of building projects. The portal 
enables the selection of building materials, the specification of 
emissions due to the modes of transport to building site, 
manufacturing, disposal, waste transport and offers an option for 
carbon storage. The methodology is derived from the low carbon 
buildings method which in turn is based on the Publicly available 
Specifications, PAS 2050-2011, (see above). The method is 
proprietary; documentation is available from the low carbon 
buildings method. It gives straight forward example for a hands-on 
accounting-tool. 

Project 

REAP Petite 
(Resources and 
Energy Analysis 
Programme) of 
the Stockholm 
Environment 
Institute 

http://www.reap-
petite.com/ 

REAP (Resources and Energy Analysis Programme) is a tool 
developed by the Stockholm Environment Institute calculating 
the household carbon footprint including energy use, travel, 
food, and goods consumed. It measures both the direct and 
the indirect supply chain impacts. Further, intended behavior 
changes can be tested against their impact. 
 

Househol
d 

 

The carbon footprint of UK households 1990–2004 (Druckman & Jackson 2009) 

The paper provides a new method for household carbon accounting, covering the full life 
cycle for households. The quasi-multi-regional input–output (QMRIO) is an input-output-
approach that uses different parameters for 13 world regions. The system boundaries of the 
approach cover goods produced inside and outside the region of interest and represent 
direct and indirect emissions (Tiers/ scope 1, 2 and 3). As the input-output methodology does 
not allow the quantification of individual households’ emissions, the paper is of less 
importance to TESS. 

 

Improving the policy application of footprint indicators (Roelich 2013) 

The paper proposes a web based (reduced version) or standalone interface, the EUREAPA-
tool, for the calculation of national footprints. The underlying model is a “footprint family 
multiregional input/output model”. 

The model takes into account „intensity of production and the household demand for 
products“. The interface can be used to view present-time impacts of sectors on GHG-
emissions. Also, user defined scenarios of consumption and production can be entered. The 
scale is very large (national) compared to the scope of TESS- and the input parameter´s 
complexity seems not very detailed. The Interface was created for decision makers and is 
optimized for user-friendliness and fitness for purpose. Therefore it is easy to use and the 
complexity of input is limited. 

http://www.lcbmethod.com/faq.html
http://www.lcbmethod.com/faq.html
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Because of it focusing on the practical usability of the interface, the paper gives no detail on 
the model itself, thus limiting the applicability for TESS to the development of an interface of 
the online carbon assessment tool.  

  

Clean Development Mechanism-Tools (UNFCCC 2015b)23 

A set of 29 documents describing tools and methodologies for assessing the effects of CDMs 
and 4 spreadsheet-tools. Many methods require measurements for the estimation of 
emission factors and are therefore of high complexity and methods frequently operate on 
scales larger than those of community initiatives, thus limiting the applicability for TESS.  

Tool/ methodology Comment Data 
collection 
needed? 

Potential relevance 
for TESS 

Explicitly 
includes 
uncertainty 
assessment  

    
Large scale tools and methodologies 
 
project or leakage CO2 
emissions from fossil fuel 
combustion 

Calculation of 
emissions from 
fossil fuel 
combustion 

yes (option 
A) 

as guideline  no 

emissions from solid waste 
disposal sites 

Calculation of 
mitigation by waste 
reduction or by 
waste disposal 
management. 
Emissions from 
waste dump can be 
calculated. 

yes (option 
1) 

for hands-on 
calculation  

yes 

Tool to calculate baseline, project 
and/or leakage emissions from 
electricity consumption 

Includes electricity 
consumption from 
off-grid power 
plants 

yes (option 
A1) 

for hands-on 
calculation (energy 
consuming projects) 

no 

Project emissions from flaring     low relevance   
Tool to calculate the emission 
factor for an electricity system 

  yes low relevance no 

Tool to determine the mass flow 
of a greenhouse gas in a 
gaseous stream 

  no low relevance no 

Tool to determine the baseline 
efficiency of thermal or electric 
energy generation systems 

  yes low relevance no 

Tool to determine the remaining 
lifetime of equipment 

determine the 
remaining lifetime 
of industrial items 

no low relevance no 

Project and leakage emissions 
from 
transportation of freight 

  yes (option 
A) 

low relevance no 

Project and leakage emissions 
from composting 

  yes (some 
options) 

for hands-on 
calculation 

no 

                                                
23 http://cdm.unfccc.int/Reference/tools/index.html 

 

http://cdm.unfccc.int/Reference/tools/index.html
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Project and leakage emissions 
from anaerobic digesters 

  yes (option 
1) 

for hands-on 
calculation 

no 

Upstream leakage emissions 
associated with fossil fuel use 

  no calculation (high 
complexity) 

no 

Project emissions from cultivation 
of biomass 

  no calculation  no 

Baseline emissions for modal 
shift measures in inter-urban 
cargo transport 

  yes low relevance no 

Baseline emissions for modal 
shift measures in urban 
passenger transport 

  yes low relevance no 

Tool for the demonstration and 
assessment of additionality 

qualitative 
methodological tool 
(flowchart-like) 

no hands-on qualitative 
model 

yes 

Combined tool to identify the 
baseline scenario and 
demonstrate additionality 

qualitative 
methodological tool 
(flowchart-like) 

no hands-on qualitative 
model 

yes 

Assessment of the validity of the 
original/current baseline and 
update of the baseline at the 
renewal of the crediting period 

    guidelines for 
scenario-evaluation 
and update 

  

   Afforestation and reforestation 
 
Combined tool to identify the 
baseline scenario and 
demonstrate additionality in A/R 
CDM project activities 

    “not applicable to 
small - scale 
afforestation and 
reforestation project 
activities” 

  

Calculation of the number of 
sample plots for measurements 
within A/R CDM project 

vities 

  yes high level of detail, 
measurement 
needed, thus low 
relevance 

  

“Procedure to determine when 
accounting of the soil organic 
carbon pool may be 
conservatively neglected in CDM 
A/R project activities” 

    high level of detail, 
thus low relevance 

  

Estimation of non-CO2 GHG 
emissions resulting from burning 
of biomass attributable to an 
A/R CDM project activity 

    high level of detail, 
unlikely events. Thus 
low relevance 

  

Estimation of carbon stocks and 
change in carbon stocks in dead 
wood and litter in A/R CDM 
project activities 

    high level of detail, 
thus low relevance 

  

Estimation of carbon stocks and 
change in carbon stocks of trees 
and shrubs in A/R CDM project 
activities 

  yes requires field 
measurement 
(simplest: tree crown 
cover). Thus low 
relevance 

  

Estimation of the increase in 
GHG emissions attributable to 
displacement of pre-project 
agricultural activities in A/R CDM 
project activity 

    needs the above 
mentioned tool. Low 
relevance 
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Atmosfair24 

The company atmosfair.de has created a carbon accounting standard (VDR-Standard) for 
business travel and offers individual reports to companies. The methodology integrates 
emission factors from transport by train, airplane and car as well as emissions due to 
accommodation. The method is proprietary, however transparently provides information on 
methodology and sources. As only scope 1 emissions are accounted for and air transport is 
not relevant to TESS, Atmosfair is not relevant for the practice of TESS carbon accounting. 

  

BRIX - Business Resource Intensity Index25 

The web based tool for the assessment of carbon emissions of companies provides an index 
for the evaluation of resource-use and resource-efficiency of products and services. 
Approaches for calculation are not directly provided. The relevance for TESS is limited 
because the tool includes only products and services. 

  

Quantifying carbon savings from improved cookstoves (Johnson and Edwards 2009) 

Johnson and Edwards conducted a fine scale study on cookstoves of rural communities in 
Mexico. They emphasize the importance of providing uncertainty measures and remarked 
that regionwide emission factors provided biased estimates.  

 

Forest carbon offsets (Beane & Hagan 2008) 

This simple method comprises a set of yes/no questions for the evaluation of the quality of a 
carbon offset project in the forestry sector. Criteria include the-quality of assessment, 
monitoring/permanence of effect, transparency and contract structure. 

 

8.4 Overview of Databases for Conversion Factors 
The following section provides a non-exhaustive list of available databases and discusses 
the relevance for the TESS project: 

 
IPCC- EFDB 

http://www.ipcc-nggip.iges.or.jp/EFDB/  

The emission factor database of the IPCC provides regionally distinct emission factors. The 
web-interface allows search criteria GHG and source/ sink category. Submissions of new 
factors are accepted from anyone, provided they meet certain quality criteria. These include 
the validation and/ or verification of raw data and modeling techniques, justification of 
conversion of factors, assessment of uncertainty and the applicability and documentation of 
factors. 95% confidence intervals are not available for all emission factors (Mangino 2004). 

                                                
24 https://www.atmosfair.de/en/co2-bilanz_fuer_unternehmen 
25 http://www.brix-index.net/  
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UK National Atmospheric Emissions Inventory (NAEI)  

http://naei.defra.gov.uk/about/methodology  

The UK National Atmospheric Emissions Inventory (NAEI) is a database of emission factors 
of the UK. Data can be assessed by specifying GHG (CO2, methane, nitrous oxide), year 
and emission sector and source as well as fuel type. Uncertainty estimates and sources are 
not provided.  

  

The National Emissions Inventory (NEI) of USEPA 

http://www.epa.gov/ttnchie1/  

The emission factor database of the USEPA provides conversion factors for The USA up to 
2011. Included is information for a large number of sectors as well as greenhouse gases. No 
information on uncertainty is provided.  

The EPA also provides a detailed compendium for uncertainty analysis in carbon accounting, 
comprising 108 pages: 

http://www.epa.gov/ttn/chief/efpac/documents/ef_uncertainty_assess_draft0207s.pdf  

  

Emissionfactors.com  

Web-based platform that aggregates conversion factors from various sources. The database 
supposedly includes a high number of global institutions and publications that compiled 
emission factors for a broad variety of activities and greenhouse gases. Uncertainty 
estimates are provided. 

UK Department for Environment, Food and Rural Affairs and DEFRA database 

http://laqm.defra.gov.uk/review-and-assessment/tools/emissions.html and 

http://www.ukconversionfactorscarbonsmart.co.uk  

The UK Department for Environment, Food and Rural Affairs summarizes a set of tools for 
the determination of specific emission factors. Areas covered are vehicle transport, industrial 
emission and biomass combustion. The tools are limited in scope and thus were found to be 
of rather exemplary character to TESS 

However they also provide a database of emission factors based on DEFRA which is useful 
beyond the scope of UK. Factors can be queried via flexible search that includes the three 
scopes of analysis. Life cycle data on products and processes prevail and a high number of 
factors on transport and waste treatment make the database especially relevant for TESS.   

The ProBas-Project 

http://www.probas.umweltbundesamt.de/php/index.php?  

The German Federal Environmental Agency and the Umweltinstitut provide open access to 
their online database on environmental management. This database offers detailed 
information on environmental impacts and resource use of a variety of products, installations 

http://naei.defra.gov.uk/about/methodology
http://www.epa.gov/ttnchie1/
http://www.epa.gov/ttn/chief/efpac/documents/ef_uncertainty_assess_draft0207s.pdf
http://laqm.defra.gov.uk/review-and-assessment/tools/emissions.html
http://www.ukconversionfactorscarbonsmart.co.uk/
http://www.probas.umweltbundesamt.de/php/index.php
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and services and is thus potentially very useful for TESS. Data on uncertainty is not 
provided.  
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