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1. INTRODUCTION 
This report has been prepared to present the results of a greenhouse gas emission comparison study 

conducted between the Infrared MIITI, developed by TANATAR Kalıp Pres İşleri San. ve Tic. Ltd. Şti. 

(TANATAR), and a conventional charcoal grill, based on a 1-hour usage scenario. 

Within the scope of the study, greenhouse gas emissions resulting from both cooking methods were 

calculated and compared in terms of carbon dioxide equivalent (CO₂e). In the charcoal grill scenario, 

emissions associated with charcoal consumption were evaluated based on defined assumptions, while 

in the Infrared MIITI scenario, emissions were calculated based on the electricity consumption of the 

device. 

This report does not constitute a corporate greenhouse gas inventory. Instead, it represents a 

comparative technical assessment conducted for a specific product and usage scenario. Calculations 

were performed based on internationally recognized emission factors and widely accepted 

greenhouse gas calculation methodologies. 

The objective of the report is to quantitatively demonstrate the climate impacts of grill systems 

operating with different energy sources, to transparently and comparably assess the environmental 

performance of TANATAR’s Infrared MIITI, and to present the results in a format suitable for use as a 

technical reference document. 

Accordingly, the following sections of the report provide detailed explanations of the study’s purpose, 

scope, applied methodology, assumptions, and calculation results. 
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2. PURPOSE AND OBJECTIVES 
The main purpose of this study is to comparatively evaluate the greenhouse gas emissions (CO₂e) 

generated by the Infrared MIITI, developed by TANATAR Kalıp Pres İşleri San. ve Tic. Ltd. Şti. 

(TANATAR), and a conventional charcoal grill, based on a 1-hour usage scenario. 

Within this framework, greenhouse gas emissions associated with energy consumption for both 

cooking methods were quantitatively calculated in accordance with internationally accepted 

calculation approaches and presented in a comparable structure. Emissions related to charcoal 

consumption were considered for the charcoal grill scenario, while emissions related to electricity 

consumption were considered for the Infrared MIITI scenario. 

The objectives of the study are summarized as follows: 

• To establish a comparable emission calculation approach for the charcoal grill and the Infrared 

MIITI, 

• To determine the total CO₂-equivalent greenhouse gas emissions generated by both scenarios 

for the same usage duration, 

• To quantitatively demonstrate the climate impact of the Infrared MIITI in comparison to the 

traditional charcoal grill, 

• To present the calculation results in a transparent, traceable, and technically defensible report 

format, 

• To enable the environmental performance of the product developed by TANATAR, namely the 

Infrared MIITI, to be used as a reference technical document. 

The purposes and objectives defined within this report do not relate to any legal reporting obligation 

or the preparation of a corporate greenhouse gas inventory; rather, they are based on a comparative 

technical assessment conducted for a specific product and usage scenario. 

3. SCOPE OF THE REPORT 
This report defines the scope of the greenhouse gas emission comparison study conducted between the 

Infrared MIITI, developed by TANATAR Kalıp Pres İşleri San. ve Tic. Ltd. Şti. (TANATAR), and a 

conventional charcoal grill. 

The study covers emission calculations performed for both grill types based on a 1-hour usage scenario. 

Within the scope of the assessment, only emissions arising during the use phase of the grills have been 

evaluated. For the charcoal grill scenario, emissions related to charcoal consumption have been 

considered, while for the Infrared MIITI scenario, emissions associated with the electricity consumption 

of the device have been taken into account. 

In this report, emissions have been calculated and reported in terms of carbon dioxide equivalent 

(CO₂e) based on the multiplication of relevant activity data and emission factors. The study does not aim 

to separately report individual greenhouse gas components (CO₂, CH₄, N₂O); instead, emissions have 

been assessed in terms of total CO₂e, which is considered more appropriate for the purpose of scenario 

comparison. Accordingly, particularly for electricity consumption, emissions have been evaluated based 

on total CO₂e values, and individual gas components have not been disaggregated. 

This report does not cover other stages of the product life cycle, such as manufacturing processes, raw 

material supply, transportation within the supply chain, packaging, storage, maintenance and repair 
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activities, or end-of-life disposal and recycling phases. Furthermore, this study does not constitute a 

corporate greenhouse gas inventory that includes emissions arising from TANATAR’s facilities or 

organizational activities. 

The scope of the report is limited to the assumptions and boundaries defined herein and is summarized 

as follows: 

• For the charcoal grill scenario, charcoal consumption during a 1-hour usage period has been 

taken as the basis, in accordance with the defined consumption assumption. 

• For the Infrared MIITI scenario, 1-hour electricity consumption (kWh) has been considered as 

the activity data. 

• Both scenarios have been structured to ensure comparability by using the same usage duration. 

The greenhouse gas emission calculation and comparison study conducted within the scope of this 

report has been prepared with reference to the fundamental principles defined in ISO 14064-1:2018. 

However, this report is not a corporate greenhouse gas inventory prepared in accordance with ISO 

14064-1, nor does it constitute a verified report under the standard. 

The fundamental principles adopted within the scope of this study are summarized below: 

• Relevance 

In line with the objectives of the study and the needs of the target users, only relevant emission 

sources, activity data, and calculation methodologies have been selected. 

• Completeness 

Within the defined scope and usage scenario of the report, the emission sources identified for 

comparison purposes have been evaluated using a CO₂e-based approach and included in the 

calculations. 

• Consistency 

The calculation methods and assumptions have been applied consistently to ensure that 

different cooking scenarios can be evaluated in a meaningful and comparable manner. 

• Accuracy 

To minimize systematic errors and uncertainties as much as possible, internationally recognized 

emission factors and widely accepted calculation approaches have been used. 

• Transparency 

Calculation methodologies, assumptions, and scope boundaries have been clearly defined, and 

sufficient information has been provided to enable report users to correctly interpret the 

results. 

The results obtained within the scope of this report are valid only under the defined assumptions, scope 

boundaries, and scenarios described herein. 

The contact information of the individuals responsible for the preparation of this Greenhouse Gas 

Emission Comparison Report is provided in Table 1. 
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Table 1 – Contact Information of Responsible Persons 

Full Name Title E-mail Phone Number 

Fatma ÜNÜGÜR SAKARYA R&D Researcher fatmaunugur@tanatar.com.tr 0 537 406 37 35 

Alper AKTÖREN Mechanical Engineer alperaktoren@temcev.com.tr 0 542 234 89 86 

 

4. ASSESSMENT BOUNDARIES 
The assessment conducted within the scope of this report is limited to the comparison of the Infrared 

MIITI and the conventional charcoal grill under a 1-hour usage scenario. 

The evaluation includes only the greenhouse gas emissions arising during the use phase of the grills. 

Within this context: 

• Emissions related to charcoal consumption have been considered for the charcoal grill, 

• Emissions related to electricity consumption have been considered for the Infrared MIITI. 

Emissions arising from other life cycle stages—such as product manufacturing processes, raw material 

supply, supply chain transportation, storage, maintenance and repair activities, and end-of-life disposal 

or recycling—have not been included within the scope of this study. 

The assessment has been carried out within the defined boundaries and assumptions, and the results 

obtained are valid only within the usage scenario and assessment boundaries described in this report. 

5. ACTIVITY DATA AND ASSUMPTIONS 
The greenhouse gas emission comparison study conducted within the scope of this report has been 

carried out based on the activity data and calculation assumptions defined for the selected usage 

scenario. 

5.1. Charcoal Grill Scenario 

In the emission calculations performed for the charcoal grill, a 1-hour usage duration has been taken as 

the basis. In order to calculate emissions associated with charcoal consumption, the following 

assumption has been applied: 

It has been assumed that the charcoal grill consumes 1 kg of charcoal during 1 hour of operation. 

This assumption has been defined to ensure that both scenarios can be compared on the basis of the 

same usage duration. 

5.2. Infrared MIITI Scenario 

In the emission calculations performed for the Infrared MIITI, the electricity consumption (kWh) of 
the device during a 1-hour usage period has been taken as the activity data. 

Within this scope: 

• The activity data related to electricity consumption has been defined as the average electricity 
consumption of the product over a 1-hour period, 
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• The relevant activity data has been obtained from user input or from the technical 
specifications of the product, 

• Emissions related to electricity consumption have been calculated by multiplying the activity 
data by the appropriate emission factors. 

5.3. Common Assumptions 

The following common assumptions have been applied to both scenarios: 

• The comparison has been conducted based on the same cooking duration (1 hour), 

• It has been assumed that cooking conditions are similar throughout the usage period, 

• Activity data and emission factors used in the calculations have been considered constant. 

The defined activity data and assumptions have been established in line with the comparative objective 

of the study, and the results obtained are valid within the framework of these assumptions. 

6. CALCULATION METHODOLOGIES 
Within the scope of the greenhouse gas emission comparison study conducted in this report, emissions 

have been calculated based on the multiplication of activity data and emission factors. The calculation 

approach has been structured to enable a comparable evaluation of cooking activities carried out using 

different energy sources. 

6.1. General Calculation Approach 

The general calculation approach applied to both scenarios is as follows: 

𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 (𝑘𝑔𝐶𝑂2𝑒) =  𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝐷𝑎𝑡𝑎 ×  𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 

Within this approach: 

• Activity data represents the energy or fuel consumption corresponding to a 1-hour usage period 

for the relevant scenario, 

• The emission factor represents the greenhouse gas impact per unit of consumption for the 

relevant energy source. 

Calculation results are presented in terms of carbon dioxide equivalent (CO₂e). 

6.2. Charcoal Grill Scenario Calculation 

In the charcoal grill scenario, emission calculations have been performed based on the assumed amount 

of charcoal consumed during a 1-hour usage period. Emissions related to charcoal consumption have 

been calculated using the relevant emission factors, taking into account the CO₂, CH₄, and N₂O 

components, and the total CO₂e value has been determined. 

6.3. Infrared MIITI Scenario Calculation 

In the Infrared MIITI scenario, the electricity consumed by the device during a 1-hour usage period has 

been used as the activity data (kWh). Emissions related to electricity consumption have been calculated 

using the emission factor defined for electricity, and results have been expressed as total CO₂e. 
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In this scenario, emissions associated with electricity consumption have been evaluated using a total 

climate impact approach, and individual greenhouse gas components have not been reported 

separately. 

6.4. Comparison Approach 

Emission results calculated for both scenarios have been compared based on the same usage duration 

(1 hour). Within the scope of the comparison, the following indicators have been evaluated: 

• Absolute emission values, 

• Differences between scenarios, 

• Percentage change. 

Through this methodology, the climate impacts of the charcoal grill and the Infrared MIITI have been 

made directly and clearly comparable. 

7. EMISSION FACTORS AND REFERENCES 
The emission factors used in the greenhouse gas emission calculations conducted within the scope of 

this report have been selected based on internationally recognized and widely accepted reference 

sources. Emission factors have been chosen in a manner that ensures comparability between the 

energy consumption of both scenarios considered in the study. 

7.1. Emission Factors for the Charcoal Grill Scenario 

The emission factors used in the charcoal grill scenario represent greenhouse gas emissions arising from 

charcoal consumption. Within this scope, the emission factors applied for charcoal include the following 

greenhouse gas components: 

• Carbon dioxide (CO₂), 

• Methane (CH₄), 

• Nitrous oxide (N₂O). 

These components have been considered collectively, and emissions have been calculated and reported 

in terms of total carbon dioxide equivalent (CO₂e). 

The emission factors related to charcoal consumption have been obtained from the DEFRA Greenhouse 

Gas Conversion Factors (2025) published by the United Kingdom Government. 

7.2. Emission Factors for the Infrared MIITI Scenario 

In the Infrared MIITI scenario, greenhouse gas emissions associated with electricity consumption have 

been calculated using the grid electricity emission factor. 

Within this context, the electricity emission factor applied in the calculations has been determined based 

on electricity generation mix and carbon intensity data published by the International Energy Agency 

(IEA) and represents the total carbon dioxide equivalent (CO₂e) impact of electricity consumption. 

Emissions related to electricity consumption have been evaluated using a total climate impact 

approach, and individual greenhouse gas components have not been separately disaggregated. 
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7.3. References 

The emission factors and methodological references used in this report are summarized below: 

• UK Government – DEFRA Greenhouse Gas Conversion Factors 2025, 

• International Energy Agency (IEA) – Electricity Emission Factors and Carbon Intensity Data, 

• ISO 14064-1:2018, Greenhouse gases – Part 1: Specification with guidance at the organization 

level (referenced at the principles level). 

The listed references have been used as the basis for selecting emission factors and establishing the 

calculation methodology applied within the scope of this report. 

8. CALCULATION RESULTS 
This section presents the results of the greenhouse gas emission calculations performed for the charcoal 

grill and the Infrared MIITI based on a 1-hour usage scenario. All calculation results are expressed in 

terms of carbon dioxide equivalent (CO₂e). 

8.1. Results of the Charcoal Grill Scenario 

In the calculations performed for the charcoal grill, the assumed amount of charcoal consumed during 

a 1-hour usage period has been taken as the basis. Emissions arising from charcoal consumption have 

been calculated using the relevant emission factors, and the combined impact of CO₂, CH₄, and N₂O 

components has been evaluated in terms of total CO₂e. 

Table 2 – Emission Results of the Charcoal Grill Scenario (1 Hour) 

Emission Type Emission Results Description 

CO₂ (kg) 2,63200 CO₂ component only 

CH₄ (kgCO₂e) 0,24035 CO₂e equivalent of CH₄ 

N₂O (kgCO₂e) 0,03260 CO₂e equivalent of N₂O 

Total (kgCO₂e) 2,90495 CO₂+ CH₄+ N₂O 

 

 

 

 

 

 

 

 



 

8 
 

8.2. Results of the Infrared MIITI Scenario 

In the calculations performed for the Infrared MIITI, the electricity consumed by the device during a 1-

hour usage period has been used as the activity data. Emissions related to electricity consumption have 

been calculated by multiplying the electricity consumption by the applicable emission factor, and the 

results have been expressed in terms of total CO₂e. 

In this scenario, emissions related to electricity consumption have been evaluated to represent the total 

climate impact, and individual greenhouse gas components have not been reported separately. 

Table 3 – Emission Results of the Infrared MIITI Scenario (1 Hour) 

Emission Type Emission Results Description 

CO₂ (kg) 0,77792 CO₂ component only 

CH₄ (kgCO₂e) 0,00000 CO₂e equivalent of CH₄ 

N₂O (kgCO₂e) 0,00000 CO₂e equivalent of N₂O 

Total (kgCO₂e) 0,77792 CO₂+ CH₄+ N₂O 

 

8.3. Overall Summary of Results 

The calculation results obtained for both scenarios have been evaluated on a comparable basis using 

the same usage duration (1 hour). The results enable a quantitative assessment of the climate impacts 

of cooking activities performed using different energy sources. 

The calculation results are further analyzed in the following section within the scope of the comparative 

assessment, where scenario-based differences and percentage changes are evaluated. 

9. COMPARISON AND EVALUATION 
This section presents a comparative evaluation of the greenhouse gas emissions calculated for the 

charcoal grill and the Infrared MIITI based on a 1-hour usage scenario. The comparison has been 

conducted using the total carbon dioxide equivalent (CO₂e) values calculated for each scenario on the 

basis of the same usage duration. 

9.1. Scenario Based Comparison 

The emission results obtained for the charcoal grill and the Infrared MIITI scenarios have been compared 

by considering both the absolute emission values and the percentage change between the two 

scenarios. 

Table 4 – Scenario-Based Emission Comparison (1 Hour) 

Indicator Charcoal Grill Infrared MIITI Difference Change (%) 

Total Emission (kgCO₂e) 2,90495 0,77792 -2,12703 -73,22 
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9.2. Evaluation of the Scenario Comparison 

According to the results presented in Table 4, the total greenhouse gas emission for the charcoal grill 

has been calculated as 2.90495 kgCO₂e for a 1-hour usage period. Under the same usage duration, the 

total greenhouse gas emission for the Infrared MIITI has been determined as 0.77792 kgCO₂e. 

The comparison between the two scenarios indicates that the Infrared MIITI results in 2.12703 kgCO₂e 

lower emissions compared to the charcoal grill for a 1-hour usage period. This value represents the 

absolute emission reduction achieved. 

When the percentage comparison is considered, the use of the Infrared MIITI results in approximately 

73.22% lower greenhouse gas emissions compared to the charcoal grill under the same usage 

conditions. 

The graphical representation presented below illustrates the total emission values for both scenarios 

and supports the numerical comparison results. 

 

9.3. General Interpretation 

The numerical results obtained demonstrate that, for cooking activities performed over the same usage 

duration, the type of energy source used has a significant influence on greenhouse gas emissions. 

In the charcoal grill scenario, emissions arise directly from fuel consumption, and the resulting emissions 

constitute a substantial climate impact. In contrast, emissions in the Infrared MIITI scenario are 

associated with electricity consumption and are influenced by both the carbon intensity of the 

electricity grid and the energy efficiency of the device. 

Accordingly, the results clearly indicate that the Infrared MIITI produces significantly lower greenhouse 

gas emissions, both in absolute and relative terms, compared to the charcoal grill. 

Within the framework of the defined assumptions and assessment boundaries, this comparison 

enables a quantitative, data-driven evaluation of the environmental performance of the Infrared MIITI. 
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10.  CONCLUSION, COMPARISON, AND IMPROVEMENT RECOMMENDATIONS 
Within the scope of this report, the results of the greenhouse gas emission comparison conducted 

between the Infrared MIITI and the traditional charcoal grill based on a 1-hour usage scenario have 

been presented. The calculations have been performed in a manner that enables the greenhouse gas 

emissions arising during the use phase of both cooking methods to be compared in terms of carbon 

dioxide equivalent (CO₂e). 

According to the calculation results, the total greenhouse gas emission generated by the charcoal grill 

during a 1-hour usage period has been calculated as 2.90495 kgCO₂e, while the total greenhouse gas 

emission for the Infrared MIITI under the same usage conditions has been determined as 0.77792 

kgCO₂e. Based on these values, it has been identified that the Infrared MIITI results in 2.12703 kgCO₂e 

lower emissions compared to the charcoal grill for a 1-hour usage period. In percentage terms, this 

corresponds to an emission reduction of approximately 73.22%. 

These results clearly demonstrate that the energy source used and the cooking technology applied have 

a significant influence on greenhouse gas emissions during cooking activities performed over the same 

usage duration. In the charcoal grill scenario, emissions arise directly from fuel combustion, resulting in 

a substantial contribution to total greenhouse gas emissions. In contrast, emissions associated with the 

Infrared MIITI are linked to electricity consumption and occur at a considerably lower level. 

Within the scope of this study, the calculation results obtained—based on the defined usage scenario 

and the applicable electricity grid emission factor—indicate that emissions from the Infrared MIITI are 

directly related to electricity consumption. Accordingly, design and operational optimization measures 

aimed at reducing the electricity consumption of the device will directly contribute to lowering total 

greenhouse gas emissions. 

In this context, the rapid heating and efficient cooking characteristics provided by infrared technology 

enable the desired cooking performance to be achieved in a shorter time. Reaching the required cooking 

level in a shorter duration reduces the amount of electricity consumed for performing the same cooking 

task, thereby contributing to a reduction in greenhouse gas emissions. 

Greenhouse gas emissions associated with electricity consumption depend not only on the amount of 

electricity used but also on the emission factor of the electricity supply. Operating the Infrared MIITI 

with electricity sourced from lower-carbon or renewable energy supplies would further reduce use-

phase greenhouse gas emissions. Since renewable electricity generation typically has lower emission 

factors than fossil fuel-based electricity, the use of low-carbon electricity sources offers additional 

potential for emission reduction beyond the values calculated in this report. 

Therefore, the use of electricity with a lower emission factor—whether through renewable energy-

based supply options or low-carbon electricity tariffs—has the potential to further reduce the 

greenhouse gas emissions associated with the use of the Infrared MIITI beyond the levels calculated in 

this report. 

The evaluations presented in this section indicate that the Infrared MIITI has the potential to further 

improve its environmental performance not only based on the current calculation results, but also 

through optimizations related to usage duration, device efficiency, and electricity supply 

characteristics. The results of this report are valid within the defined assumptions and assessment 

boundaries and demonstrate, through quantitative data, that the Infrared MIITI offers a significantly 

lower greenhouse gas emission potential compared to the traditional charcoal grill. As such, this report 

serves as a comparative and technical reference document supporting the environmental performance 

of the Infrared MIITI. 
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11. APPENDICES 
To ensure transparency and traceability, the reference documents related to emission factors and 

methodological approaches used in this study, including the specific sections directly applied in the 

calculations, are presented in the appendices. 

The documents included in the appendices contain only the pages and sections that are directly 

relevant to the assumptions, calculation methodologies, and emission factors applied in this report. 

The electronic versions of the full reference documents have been shared with the responsible contact 

person. 

Appendix A: DEFRA Greenhouse Gas Conversion Factors 2025 – Relevant Sections 

This appendix includes the relevant tables and pages from the UK Government – DEFRA Greenhouse 

Gas Conversion Factors 2025 document that provide emission factors for solid fuels (charcoal), 

including CO₂, CH₄, and N₂O. 

 

Appendix B: ISO 14064-1:2018 – Relevant Sections at the Principles Level 

Within this appendix, the relevant clauses and pages of ISO 14064-1:2018 that are referenced within 

the scope of this report and that define the following principles are presented: 

• Relevance, 

• Completeness, 

• Consistency, 

• Accuracy, 

• Transparency. 

The sections included in this appendix form the methodological basis of the study and support the 

calculation framework applied in the greenhouse gas emission calculation and comparison conducted 

within the scope of this report. 

The documents provided in the appendices are shared to support the technical foundations of the 

greenhouse gas emission calculation and comparison study presented in this report and constitute 

sufficient reference material for the interpretation of the results presented herein. 
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Figure B-1: Cover Page
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Figure B-2: Clause 4 – Principles
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Figure B-3: Clause 5 – Reporting Boundaries
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Figure B-4: Clause 6 – Quantification of GHG Emissions
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Figure B-4: Clause 6 – Quantification of GHG Emissions
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Figure B-4: Clause 6 – Quantification of GHG Emissions
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Figure B-7: Annex E – Treatment of Electricity
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Şekil A-8: Annex E – Treatment of Electricity 
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Appendix C: Calculation Details – Standard Charcoal Grill 

In this study, greenhouse gas emissions for the standard charcoal grill were calculated based on a 1-

hour usage period. The activity data and emission factors used in the calculations are summarized 

below. 

Activity Data: 

• Charcoal consumption: 1 kg/hour 

Emission Factors (DEFRA, 2025): 

• CO₂: 2.632 kgCO₂/kg charcoal 

• CH₄: 0.24035 kgCO₂e/kg charcoal 

• N₂O: 0.03260 kgCO₂e/kg charcoal 

Calculation Approach: 

Emission (kgCO₂e) = Activity Data × Emission Factor 

Total greenhouse gas emissions calculated within this scope: 

• Total CO₂e = 2.632 + 0.24035 + 0.03260 

• Total Emission = 2.90495 kgCO₂e 

These calculations are presented in detail in the “Standard Charcoal Grill” worksheet of the 

“TANATAR Greenhouse Gas Emission Calculation Comparison.xlsx” file provided together with this 

report. 
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Appendix D: Calculation Details – Infrared MIITI 

Greenhouse gas emissions for Infrared MIITI were calculated based on the amount of electricity 

consumed by the device during a 1-hour usage period. 

Activity Data: 

• Electricity consumption: 1.76 kWh/hour 

Emission Factor: 

• Electricity emission factor: 0.442 kgCO₂e/kWh 

(Source: International Energy Agency – Electricity Emission Factors) 

Calculation Approach: 

Emission (kgCO₂e) = Electricity Consumption × Electricity Emission Factor 

Total greenhouse gas emissions calculated within this scope: 

• 1.76 kWh × 0.442 kgCO₂e/kWh 

• Total Emission = 0.77792 kgCO₂e 

Emissions related to electricity consumption were evaluated using a total climate impact approach, and 

individual greenhouse gas components were not disaggregated. 

These calculations are presented in detail in the “Infrared MIITI” worksheet of the “TANATAR 

Greenhouse Gas Emission Calculation Comparison.xlsx” file provided together with this report. 

 


