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1. INTRODUCTION 

 

This report will summarise the activities and tasks carried out for the implementation of Intellectual 

Product 3 of the OERCO2 Project "OERCO2 interactive tool for the application of CO2 calculation 

methodologies in the material execution of works". 

 

This interactive tool is able to calculate the total CO2 emissions of the building from a practical 

and didactic point of view. The CO2 Tool is an intuitive tool in which, from the basic data of the 

project for the material execution of the building to be built, the results of both economic and 

environmental budgets are obtained. 

To arrive at the final result of this tool, the characteristics of the project (materials, construction 

systems, etc.) must be specified and it can be verified that, depending on the elements or 

materials to be used for its execution, a different environmental impact is obtained. 

 

In the following sections, it will detail the process followed until reaching the latest version of the 

CO2 Tool (http://co2tool.oerco2.eu/en-US), that is available on the OERCO2 project website 

(http://oerco2.eu/). 

 

 

 

2. DEVELOPMENT OF CO2 TOOL 

 

The CO2 Tool stems from several previous research studies developed by Universidad de Sevilla 

(USE), promotor of this project.  

 

The first phase consisted of the compilation of building projects, as well as the identification of the 

most representative residential building typologies and their constructive characteristics. For that, 

140 different residential building typologies from one to more than 10 floors were evaluated. 

Within each typology, the most representative construction solutions of the countries participating 

in the project were studied (Spain, Portugal, Italy and Romania). 

 

With the aim of facilitate the comparison between construction projects, the budget of them were 

reorganised in a construction-work breakdown system (materials, manpower and machinery 

http://co2tool.oerco2.eu/en-US
http://oerco2.eu/


 

 

Consortium members: Universidad de Sevilla (US), Asociación Empresarial de Investigación Centro Tecnológico del 

Mármol, Piedra y Materiales (CTM), CertiMaC Soc. Cons. a r. L. (CertiMaC), Centro Tecnologico da Ceramica e do 

Vidro (CTCV), Universitatea Transilvania din Brasov (UTBV), Asociatia Romania Green Building Council (RoGBC). 

5 

needs). This organisation system was successfully applied to estimate the generation of 

construction waste and to evaluate the ecological footprint of buildings.  

 

The second phase consists of calculating the carbon footprint of resources. To this end, the 

carbon footprint indicator was included in the prices of the database of the Andalusia Construction 

Information Classification System (ACICS), the creation of representative European construction 

solutions, the evaluation of the environmental and economic impact of the different projects and 

the incorporation of the impacts into the computer tool. 

The use of ACICS is the most extended for the estimation of costs in construction sector and it is 

mandatory in public works in Andalusia (Spain). It is organised for work units, where the highest 

level is the construction site, followed by categories called chapters, each representing a 

construction process (for example, earthworks, foundations, installations, etc.), which are 

subsequently divided into sub-chapters. 

 

For each construction project of the different buildings analysed, the coefficients of representation 

were calculated for each chapter per square meter constructed, expressed in units per built 

surface (u/m2). 

 

The next step was the carbon footprint calculation, the tool uses a cradle-to-site LCA analysis, 

that is, A1 to A5 life-cycle phases, which correspond to manufacturing (A1 - A3) and construction 

(A4 - A5). The environmental data included in the CO2 Tool was obtained from the Ecoinvent 

database through Simapro tool.  

 

In total, more than 4600 material resources and 67 different machines have been analysed in 

terms of basic costs (BC). These basic costs were aggregate to form auxiliary costs (AC), which 

usually arise from the mixing of materials such as cement mortar, gypsum plaster, or manpower 

teams. Simple costs (SC) were various activities or work units. 

 

As a result of these analyses, 810 unit costs (UC) have been calculated. 

 

 
Figure 1. Unit cost of CO2 Tool. 
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While the OERCO2 team were working in the CO2 Tool, the following screen appeared on the 

OERCO2 website. 

 

 

 
Figure 2. CO2 Tool under construction. 
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3. FIRST VERSION OF CO2 TOOL 

 

The initial screen of CO2 Tool consists of the definition of a series of basic characteristics of the 

building project such as, number of floors, underground levels, premises ground floor, foundation 

and structure types and roof type. In the following images, you can see the first version of the 

CO2 Tool in excel format.  

 

 
Figure 3. First version of initial data of CO2 Tool. 

 

 

Once the initial data is defined, the next step is to finalise the specific data, such as excavation, 

landfill, earth-moving, manhole, waste water pipe, drainpipes and drains, slab, shuttering, facade, 

internal separation wall, etc. This screen is called Generalities. 
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Figure 4. First version of general data of CO2 Tool. 

 



 

 

Consortium members: Universidad de Sevilla (US), Asociación Empresarial de Investigación Centro Tecnológico del 

Mármol, Piedra y Materiales (CTM), CertiMaC Soc. Cons. a r. L. (CertiMaC), Centro Tecnologico da Ceramica e do 

Vidro (CTCV), Universitatea Transilvania din Brasov (UTBV), Asociatia Romania Green Building Council (RoGBC). 

9 

 
Figure 5. First version of general data of CO2 Tool. 

 

In the following step, it can find all the features related to the facilities of a construction project 

and it is called Facilities, as shown below. 
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Figure 6. First version of facilities data of CO2 Tool. 

 

 

And, finally, the screen of Finishings appears with the following options: 
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Figure 7. First version of finishing data of CO2 Tool. 
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Figure 8. First version of finishing data of CO2 Tool. 

 

When all the above steps have been completed, press the Calculate key and the following results 

screen will appear. 

 

 
   Figure 9. First version of CO2 Tool results. 

 

 

4. TESTING OF THE CO2 TOOL FIRST VERSION 

 

Once all the calculations had been made, the correct functioning of this initial model was validated 

with a sample of 27 projects, combining both general and specific data to test the CO2 Tool. With 

this verification all the characteristics and materials included in this application were covered, 

giving the widest possible vision to avoid errors. 

 

This verification was an internal process among the project partners, mainly carried out by the 

USE and CTM. 

 

As soon as the operation of the tool in the Excel version was approved, this document was sent 

to all project partners for translation into their language and English. At the same time, the online 

version of the tool was developed, in order to meet the deadlines established in the project's 

budgeted schedule. 
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5. ONLINE VERSION OF THE CO2 TOOL 

The online version of the CO2 Tool began to run while the partners translated into their native 

languages (Spanish, Portuguese, Italian, Romanian and English) the different materials and 

construction elements included in the tool. 

 

This first online version of the tool consisted of two data screens and a third of results. In the first 

two, as mentioned in previous sections, it was possible to specify the different characteristics that 

make up a construction project. These first two screens are the "Initial data" and "Specific data" 

screens. 

 

 

 
Figure 10. Initial Data of CO2 Tool. 
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Figure 11. Specific Data of CO2 Tool. 

 

Once the "Calculate" box was clicked, the last "Results" screen appeared. 

 



 

 

Consortium members: Universidad de Sevilla (US), Asociación Empresarial de Investigación Centro Tecnológico del 

Mármol, Piedra y Materiales (CTM), CertiMaC Soc. Cons. a r. L. (CertiMaC), Centro Tecnologico da Ceramica e do 

Vidro (CTCV), Universitatea Transilvania din Brasov (UTBV), Asociatia Romania Green Building Council (RoGBC). 

15 

 
Figure 12. Results of CO2 Tool 

 

 

 

6. TESTING OF ONLINE VERSION OF THE CO2 TOOL 

 

At the beginning, the web version of the CO2 Tool was developed in Spanish and English since 

CTM was the one who was implementing it and it was easier to work in this language and be able 

to detect errors. 

 

Subsequently, this tool was created in Spanish and English and finally, in the other languages of 

the project partners (Portuguese, Italian and Romanian).  
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Figure 13. Initial data of CO2 Tool. 

 

 
Figure 14. Generalities data of CO2 Tool. 
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Figure 15. Facilities data of CO2 Tool. 

 

  
 

Figure 16. Facilities data of CO2 Tool. 
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Figure 17. Final results of CO2 Tool. 

 

 

The CO2 Tool suffered several types of tests: 

 

• Internal tests. The project partners checked the correct operation of the tool and detected 

a series of errors, which will be detailed below: 

- The transition from one screen to the next was too slow. This was fixed when a change 

was made from the server where the CO2 Tool was hosted (one from the US) to one 

from Europe (where it is currently hosted). With this simple change, the speed of data 

processing and calculation of the final results was moderately reduced. 

 

- When you went to the penultimate screen and clicked on the calculation box, you had to 

wait a while (about a minute) for the final result, but most of the time, an error arose, and 

it was not possible to know the economic and environmental budget of our project. So, 

after we had completed all the steps and filled in the required data to arrive at an estimate 

of the environmental impact we were generating, we were not achieving anything. This 

error was solved thanks to a thorough revision of the tool skeleton, where it was verified 

that the order of some values was changed and that led to the error. As soon as those 

values were changed, everything worked fine. 
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Figure 18. Unexpected error of CO2 Tool. 

 

- At the meeting, the partners suggested to include some more materials and combinations 

of construction projects, for example, metallic structures. To include this new type of 

structure, the necessary calculations had to be made again and the process that was 

carried out at the beginning of the project with the rest of the materials and construction 

typologies had to be followed. With this modification, the tool went from 140 combinations 

to more than 250. 

- At a meeting, another partner proposed including the legend with the range of 

environmental impact values for each of the colours (red, yellow and green) that are 

graded in the final result of the tool so that it is easier to interpret these values. To this 

end, the scale used for this purpose was a scientific article which reference is the following:  

Chastas, P.; Theodosiou, T.; Kontoleon, K.J.; Bikas, D. Normalising and assessing carbon 

emissions in the building sector: A review on the embodied CO2 emissions of residential 

buildings. Build. Environ. 2018, 130, 212–226. 

 

 

• External tests: During the project, numerous meetings were held between the project partners 

and international seminars were attended by experts from the construction and environmental 

sectors. Also, courses have been implemented in which the CO2 Tool has been used, from a 

didactic point of view.  
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In order to know the opinions of those attending these events, different types of surveys were 

delivered depending on the type of event being held. These surveys and their results are 

posted on the OERCO2 project website (http://oerco2.eu). 

 

The main aim of these surveys was to get feedback for the project and its products to improve 

them and making them more accessible to users. The attendees provided the following 

feedback: 

- An attendee at a training session held by CTM proposed to include, next to each eligible 

option within the tool, the amount of CO2 emissions generated by each of them. With this 

modification what is achieved is to be able to see which materials are more sustainable 

and thus make an easier choice of materials that cause less environmental impact and 

not have to finish the whole process to know the final result. 

- Another suggestion was to include the option that, once the process had been completed 

and a final result had been reached, a PDF file could be generated in which the 

contribution to the environmental impact of each of the elements that make up our 

construction project could be seen. 

 

7. ONLINE FINAL VERSION OF THE CO2 TOOL 

 

After implementing all the improvements detected both internally and externally, the final version 

of the CO2 tool is as shown in the following images: 

http://oerco2.eu/
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Figure 19. CO2 Tool, Spanish final version (1) 
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Figure 20. CO2 Tool, Spanish final version (2) 
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Figure 21. CO2 Tool, Spanish final version (3) 
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Figure 22. CO2 Tool, Spanish final version (4) 
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Figure 23. CO2 Tool, Spanish final version (5) 
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Figure 24. CO2 Tool, Spanish final version (6) 
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8. CONCLUSION 

 

In general, the evaluations of the project by experts, teachers and students were positive. The 

opinions of responders were taken into account to improve the quality of CO2 tool in this 

Intellectual Output 3, as it is say above. Similarly, the evaluations during the international 

seminars (specially, in Sevilla) was be also taken into account in this Intellectual Output. 

 

The implementation of improvements from beta versions to final versions has been shown in 

this document. 

 

As it is said in the IO3, the final version of CO2 Tool can be found in the following link: 

Final version of the CO2 Tool 

http://co2tool.oerco2.eu/es-ES 

 

In future, the feedback of scheduled courses (which it can be checked in the IO 2.3 

Implementation of courses on specialization based on the OERCO2 project) will be used in order 

to improved the CO2 Tool. 

 

 

http://co2tool.oerco2.eu/es-ES

