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SECTION A.  General description of project activity 

 

A.1  Title of the project activity:  

 
- Title of the project activity: “Use of blast furnace slag in the production of blended cement at 
Votorantim Cimentos” 
 
- Version number of the document: 1 
 
- Date of the document: 11/november/2005 
 

A.2. Description of the project activity: 

 
The purpose of the project activity is the use of blast furnace slag, an alternative raw material, as 
substitute of clinker in the manufacturing of cement at Votorantim Cimentos. With the substitution of 
clinker, greenhouse gases emissions are reduced because of the decrease of emissions in the calcination of 
limestone and due to the reduction of fossil fuels consumption in the kiln. 
 
Cement is made by heating limestone with small quantities of other materials, such as clay, to 1,450°C in 
a kiln. The resulting hard substance, called clinker, is then ground into a powder, in cement mills, with a 
small amount of gypsum to make the Ordinary Portland Cement (OPC), the first produced type of cement. 
Other materials can be used in substitution of clinker in the grinding phase of the fabrication, producing 
the so-called blended cement. Blast furnace slag is one of these alternative materials, resulting in the 
production of the Portland Blast Furnace Slag cement (PBFS), as per methodology ACM0005. 
 
The blast furnace slag is a residue of pig iron production similar to sand, that has properties near to 
clinker and that can be used, under certain conditions, as clinker substitute. In the project activity the slag 
is used in the grinding phase of cement production chain, i.e. slag replaces clinker in the cement mills 
avoiding, then, clinker production in the kilns. The implementation of the project activity started on 
September/2000 and continued in the following years with the installation of new mills, dryer and 
logistics development. 
 
It is important to highlight that the cement industry plays a significant role in Climate Change. First 
because the cement manufacture is an energy intensive process, demanding large amounts of fuel and 
electricity in the whole process chain. In addition, the chemical process of producing clinker (calcination 
of limestone) produces non-renewable CO2. These two factors results in that the cement industry is 
responsible for a significant portion of global man-made CO2 emissions. It is estimated that 50% of the 
cement industry GHG emissions derive from the chemical process, and 40% from burning fuel. The 
remainder is split between electricity and transport uses. 
 
Knowledgeable of that, back in 1999, worlwide cement industry launched the Cement Sustainability 
Initiative. Among other reasons, the Initiative was launched in response to international concerns about 
the role of the cement industry in Climate Change. The objective of the Initiative was to develop studies 
and to propose an agenda towards the sustainability of the cement industry. In the Climate Change 
chapter, the agenda proposed some important actions including: innovation in improving the energy 
efficiency of processes and equipment; switching to lower carbon fuels; using alternative raw materials to 
reduce limestone use; developing CO2 capture and sequestration techniques; and taking advantage of 
market mechanisms such as emissions trading and voluntary initiatives. 
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Votorantim Cimentos is signatory of the Cement Industry Initiative and started to define strategies in 
order to meet the Initiative agenda, including the implementation of this project activity. The project 
activity includes six cement plants located in the Southeastern region of Brazil and will result in 
significant reduction in the share of clinker for cement production. 
 
Grupo Votorantim is amongst the largest business groups in Brazil. It participates in several markets in 
the country, including cement, cellulose, paper, aluminum, zinc, nickel, long steel, polypropylene 
bioriented films, chemical specialties and orange juice. It also has an important share in the financial 
sector through Banco Votorantim. 
 
In the cement, lime, mortar and concrete businesses, in Brazil and abroad, the group is represented by 
Votorantim Cimentos. In Brazil, Votorantim Cimentos leads both the cement market and the hydrated and 
industrial lime markets, and also holds a distinguished position in the mortar market. Abroad, through the 
operation of St. Marys, it has a 10% share of the Canadian market and about 2% of the U.S. cement 
market. 
 
The project activity contributes to sustainable development in the following manners: 
 

- Project activity contributes to the reduction of energy consumption in the cement manufacture 
chain and consequently to the conservation of energy resources. The increase in the use of blast 
furnace slag in the place of clinker reduces energy demand in cement manufacture and mining of 
limestone. 

 
- The reduction of fossil fuel consumption also results in the reduction of local air pollution. 

 
- The reduced use of clinker helps in the conservation of non-renewable reserves of limestone. 

 
- Because less limestone is used, limestone mining activities are reduced. It results in important 

local environmental benefits, such as, mitigation of local air pollution, reduction of biodiversity 
loss, and soil and landscaping conservation at mining sites. 

 

- Blast furnace slag is an important industrial residue that requires adequate final disposal. The use 
of this residue as raw material helps mitigating this problem, reducing the risks of soil and water 
contamination due to inadequate landfilling of slag. 

 
- The project activity also helps mitigating Climate Change because of the significant reductions of 

direct and indirect greenhouse gases emissions. 
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A.3.  Project participants: 

 

Table 1 - Parties involved in the project activity 

Name of Party involved (*) 

((host) indicates host Party) 

Private and/or public 

entity(ies) project participants 

(*) (as applicable) 

Kindly indicate if the Party 

involved wishes to be 

considered as project 

participant (Yes/No) 

Votorantim Cimentos 
(private entity) 

Brazil (host) 

Ecoinvest Carbon 
(private entity) 

NO 

(*) In accordance with the CDM modalities and procedures, at the time of making the CDM-PDD public at the stage 

of validation, a Party involved may or may not have provided its approval. At the time of requesting registration, the 

approval by the Party(ies) involved is required. 

Note: When the PDD is filled in support of a proposed new methodology (forms CDM-NBM and CDM-NMM), at 

least the host Party(ies) and any known project participant (e.g. those proposing a new methodology) shall be 

identified. 

 

A.4.  Technical description of the project activity: 

 

 A.4.1.  Location of the project activity: 

 

  A.4.1.1.  Host Party(ies):  

 
Brazil 
 

  A.4.1.2.  Region/State/Province etc.:  

 
Please, refer to Table 2 in Section A.4.1.4. 
 

  A.4.1.3.  City/Town/Community etc: 

 
Please, refer to Table 2 in Section A.4.1.4. 
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  A.4.1.4.  Detail of physical location, including information allowing the 

unique identification of this project activity (maximum one page): 

 
The project activity encompasses six cement manufacturing plants listed in Table 2, with corresponding 
State and city. All of them are located in the Southeast region of the country. 
 
Votorantim Cimentos headquarters is located at Rodovia dos Minérios, 1303 – Curitiba/PR. The detail of 
physical location of the plants where the project activity is developed is presented in Table 2. 
 
 

Table 2 - Detail of physical location 

Plant City State Location 

Itaú de Minas (IM) Itaú de Minas Minas Gerais Rodovia MG050, Trevo 
km 341 – Bairro Taboca 

Santa Helena (SH) Votorantim São Paulo Praça Brasil, 16 

Salto de Pirapora (SAL) Salto de Pirapora São Paulo Fazenda Maria Paula s/n 
– Bairro Arado 

Cubatão (CUB) Cubatão São Paulo Rod. Cônego Domênico 
Rangoni, s/n – km 62 – 
Vila Parise 

Volta Redonda (VR) Volta Redonda Rio de Janeiro Fazenda Três Poços s/n 
– Distrito Industrial 

Rio Negro (RN) Cantagalo Rio de Janeiro Av. Senador José 
Ermírio de Moraes, 522 
– Euclidelândia 

 

 A.4.2.  Category(ies) of project activity: 

 
The project activity pertains to Sectoral Scopes 4 (Manufacturing industries). 
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 A.4.3.  Technology to be employed by the project activity:  

 
Blast furnace slag is a residue of pig iron production similar to sand. It has chemical properties that allows 
it to be used, under certain conditions, as clinker substitute. In the project activity the slag is used in the 
grinding phase of cement production, replacing clinker in the cement mills, avoiding the production of 
clinker and resulting greenhouse gases emissions in the kilns due to calcination and fossil fuel 
combustion. 
 
The project activity involved retrofitting of existing facilities and installations of new ones in the 
transport, preparation, storage and feeding of blast furnace slag. It includes the operation of six plants that 
are interconnected by an integrated logistics of slag, as represented in Figure 1. 
 
There are three suppliers and one stockpile from where slag is provided to the plants: 
 

- Slag Supplier 1 provides slag to IM without necessity of drying it, therefore the slag is supplied 
directly to the plant. 

 
- Slag Supplier 2 provides slag to dryers located at CUB and SH plants. From dryer at CUB the 

slag is supplied to CUB and to SAL. From dryer at SH, slag is supplied to SAL and SH. 
 
- Slag supplier 3 obtains slag from two sources: new slag, generated from blast furnace operation, 

and slag from the stockpile. Slag Supplier 3 provides slag to SH and VR dryers. SH dryer 
supplies SH and SAL with slag and VR supplies VR, RN, SAL and IM with slag. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Integrated logistics of blast furnacce slag 

IM – kiln and mill 

CUB – mill only 

SAL – kiln and mill 

SH – kiln and mill 

RN – kiln and mill 

VR – mill only 

CUB - dryer 

SH - dryer 

VR – dryer 

Slag supplier 1 

Slag supplier 2 

Slag supplier 3 

Slag stockpile 
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After project implementation the supplying of slag, both in quantity and quality, was regularized and 
secured for the operation of all plants, in order to meet slag proportion use in the production of blended 
cement. This allowed the good results of the project activity. Before the project implementation, the 
supplying of slag was not controlled and plants, especially VR and CUB, used to operate with slag with 
less certainty of slag availability in quantity and quality.  
 
The project activity included the following changes in the plants: 
 

- Installation of a new dryer of slag in SH. The investment of R$7 million was made on 
October/2003 and involved the installation of the dryer, field instruments and auxiliary 
equipment. 

 
- Installation of two new mills in SAL, Mill#Z7 on September/2000 and Mill#Z8 on July/2003. 

The investment of R$24 million, R$12 million for each one, included the installation of the new 
mills, field instruments and auxiliary equipment. 

 
- Logistics was improved and new controls had to be developed. Votorantim started to control and 

regularize the supplying and transport of slag and to follow-up daily slag availability and 
interchange between suppliers, stockpile, dryers and plants. Long term slag purchase agreements 
were signed between Votorantim and slag suppliers. 

 

 A.4.4.  Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse 

gas (GHGs) by sources are to be reduced by the proposed CDM project activity, including why the 

emission reductions would not occur in the absence of the proposed project activity, taking into 

account national and/or sectoral policies and circumstances:  

 
The project activity is the increase of blast furnace slag share in the production of cement, resulting in the 
reduction of the amount of clinker per tonne of blended cement and corresponding emissions reductions. 
Two major components reduces greenhouse gase emissions: 
 

(1) Reduction of energy consumption in the production of clinker. 
 
(2) Reduction of CO2 emissions derived from the calcination of limestone. 

 
As explained before, it is estimated that these two factors results in around 90% of cement industry 
greenhouse gases emissions (50% of the emissions derive from the chemical process, and 40% from 
burning fuel). 
 
The project activity accounts only for greenhouse gases emission reductions associated with the increased 
level of blending. Other measures such as energy efficiency improvements do not affect the calculations 
of emissions reductions. 
 
In order to estimate emission reductions in a conservative manner and to reflect the endogenous trends in 
the level of blending in the region, a benchmark approach is used to calculate emission reductions. The 
benchmark is defined in Section B.2. 
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The CDM incentives helped in the implementation of the project activity. If project was not implemented, 
the emissions would be greater because the cement would be produced with a higher share of clinker, 
instead of the use of blast furnace slag. The additionality assessment conducted in Section B.3 presents 
with further details the additionality of the project. 
 
There are no national and/or sectoral policies and circumstances that influence the decisions or impose 
obligations to the proposed project activity: 
 

- The share of clinker and use of slag are regulated by Brazilian technical standards, as explained 
after in this PDD. The standards, however, allow the manufacturers to produce cement within a 
broad range of clinker and additives shares, from 1% to 70% of slag. This means that the use of 
slag is virtually not restricted nor demanded by the standards. 

 
- Also, no sectoral policies incentive the use of slag and other additives or desincentive the use 

clinker. Therefore, no sectoral policies and circumstances would make the project activity 
preferred, rather than the baseline scenario. The only national circumstance that foments the 
project activity is the participation of Brasil in the Kyoto Protocol, which allows the project to 
benefit from the CDM incentives. 
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  A.4.4.1.  Estimated amount of emission reductions over the chosen crediting 

period:  

 
The estimated amount of emissions reduction based on the forecasted blended cement production, for the  
first crediting period of 7 years, starting in 1/1/2001 is presented in the table below. 
 

Table 3 - Estimated emission reductions for the first crediting period 

Years 

Annual estimation of emission 

reductions 

[tCO2] 

2001 280,957 

2002 471,075 

2003 508,242 

2004 439,333 

2005 396,940 

2006 347,179 

2007 298,414 

Total estimated reductions 
(tonnes of CO2eq) 

2,742,140 

Total number of crediting years 7 

Annual average over the crediting period 
of estimated reductions 
(tonnes of CO2eq) 

391,734 

 

 A.4.5.  Public funding of the project activity: 

 
There is no public funding involved in the project activity. 
 

SECTION B.  Application of a baseline methodology  

 

B.1. Title and reference of the approved baseline methodology applied to the project activity:  

 
ACM0005 – “Consolidated Baseline Methodology for Increasing the Blend in Cement Production” 
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 B.1.1. Justification of the choice of the methodology and why it is applicable to the project 

activity: 

 
ACM0005 is applicable to projects that increase the share of additives (i.e. reduce the share of clinker) in 
the production of cement types beyond current practices in the country. Additives are defined as materials 
blended with clinker to produce blended cement types and include fly ash, gypsum, slag, etc. In the case 
of Votorantim Cimentos project, the increase in the share of additives and corresponding reduction in the 
share of clinker in the production of cement types occurs due to the use of blast furnace slag beyond 
current practices in the country. 
 
The methodology is applicable to this project activity because it meets the applicability conditions: 
 

- There is no shortage of additives related to the lack of blending materials. Project participants 
should demonstrate that there is no alternative allocation or use for the additional amount of 
additives used in the project activity. 
 
Blast furnace slag is produced in large amounts by the steel and iron industry in the region of the 
project activity (São Paulo, Minas Gerais and Rio de Janeiro States) and if the slag was not used 
as additive in cement manufacture, it would likely be disposed in landfills. Votorantim Cimentos 
has long term purchase agreements with slag suppliers and the amount of slag stored in the Volta 
Redonda stockpile represents a strategical reserve in the case of shortage. Therefore, the shortage 
of slag is very unlikely and the alternative allocation for it would be landfilling. 
 

- ACM0005 is applicable to domestically sold output of the project activity plant and excludes 
export of blended cement. 
 
The production of the plants included in the project activity is sold domestically, therefore no 
export of blended cement is included. In the event that some part of the production is exported in 
the future, then, this amount shall be discounted from emissions reductions calculations. 
 

- Adequate data are available on cement types in the market. 
 
Two associations can provide reliable and publicly available information about the cement 
industry in Brazil: ABCP – Associação Brasileira de Cimento Portland (Brazilian Association of 
Portland Cement) and SNIC – Sindicato Nacional da Indústria do Cimento (National Association 
of the Cement Industry). 

 

B.2. Description of how the methodology is applied in the context of the project activity: 

 
The following steps are followed to determine emissions reductions in the context of the project activity: 
 

Step 1 – Identification of the baseline scenario 

 
The baseline scenario is the most plausible scenario among all realistic and credible alternative production 
scenarios for the relevant cement type that are consistent with current rules and regulations. Project 
proponents identify the baseline scenario in Sectio B.3 through the use of “Step 3 – Barrier Analysis” of 
the latest approved version of the “Tool for the determination and assessment of additionality”. Please, 
refer to Section B.3 for detailed analysis. 
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Step 2 – Additionality 

 
The additionality of the project activity is demonstrated and assessed using the latest version of the “Tool 
for the demonstration and assessment of additionality”. Please, refer to Sectio B.3 for detailed analysis. 
 

Step 3 – Definition of cement type 

 
According to ACM0005, blended cement type (BC) is defined as distinct products with different uses, 
additives and additive to clinker ratios. In this project activity blended cement type is Portland Blast 
Furnace Slag cement (PBFS). This definition, however, needs to be further detailed taking into 
consideration two points: 
 

- In Brazil, ABNT1 (Associação Brasileira de Normas Técnicas – Brazilian Association of 
Technical Standards) defines cement types, including additives used and additive to clinker 
ratios, as described in Table 4. 
 
From ABNT definition PBFS cement includes cement types CP I – S, CP II – E and CP III, 
because these are the ones which allows addition of blast furnace slag, in different proportions. 
 

- The definition of blended cement type for determining a common basis for the analysis makes 
sense if the final use of the cement is taken into consideration. This is because the final effect of 
the sales increase of a certain type of cement is the substitution of an equivalent cement type, 
which depends on its final use. 
 
In terms of final uses, ABCP2 (Associação Brasileira de Cimento Portland – Brazilian 
Association of Portland Cement) indicates 21 applications for portland cements. In 13 of those 
applications, including the most significant ones, cement types CP I – S, CP II – E and CP III can 
be used interchangeably, confirming the definition PBFS in this particular project. 

                                                      

1 Associação Brasileira de Normas Técnicas, ABNT. Brazilian Technical Standards Numbers 5732, 11578, 5735, 

5736, 5733. Cited by ABCP, Associação Brasileira de Cimento Portland in Boletim Técnico 106 – Guia Básico de 

Utilização do Cimento Portland, 2002. 

2 Associação Brasileira de Cimento Portland, ABCP (Brazilian Association of Portland Cement). Boletim Técnico 

106 – Guia Básico de Utilização do Cimento Portland, 2002. Available at www.abcp.org.br. 
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Table 4 – Cement types in Brazil 

Composition (% mass) 

Type of Portland cement Clinker + 

Gypsum 

Blast Furnace 

Slag 

Pozzolanic 

Materials 

Carbonatic 

Materials 

CP I 100 0 
Ordinary 

CP I - S 99 - 95 1 - 5 

CP II - E 94 - 56 6 - 34 - 0 - 10 

CP II - Z 94 - 76 - 6 - 14 0 - 10 Blended 

CP II - F 94 - 90 - - 6 - 10 

Blast Furnace CP III 65 - 25 35 - 70 - 0 - 5 

Pozzolanic CP IV 85 - 45 - 15 - 50 0 - 5 

High Initial 

Resistence 
CP V - ARI 100 - 95 - - 0 - 5 

Structural White 

Cement 
CP B Estrut 100 - 75 - - 0 - 25 

Non structural 

White Cement 
CP B 74 - 50 - - 26 - 50 

 
Therefore, considering the definition of cement types by ABNT and the applications by ABCP, blended 
cement type in this project activity is Portland Blast Furnace Slag cement (PBFS) including ABNT 
categories CP I – S, CP II – E and CP III. 
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Step 4 – Emission Reductions 

 
Emissions reductions in year y of the project activity are calculated from equation 4, described below. 
 
 

Equation (4) 

( )[ ] ( )yyyyBCyBCy LBCPEBEER α−⋅+⋅⋅−= 11000,,      tCO2     (4) 

BEBC,y Baseline emissions of CO2 per tonne of BC in year y of the 
project activity. Calculated from equation (1). 

tCO2/t(BC) 

PEBC,y Project emissions of CO2 per tonne of BC in year y of the 
project activity. Calculated from equation (5). 

tCO2/t(BC) 

BCy Production of blended cement in year y of the project 
activity. Monitored by project proponents. 

kt(BC) 

Ly Leakage due to transport of additives. Calculated from 
equation (2.1). 

tCO2 

αy 
Proportion of additives that are not surplus. Calculated from 
equation (3). 

Non-
dimensional 
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Step 5 – Baseline emissions 

 
Baseline emissions per tonne of blended cement produced are calculated from equation 1, described 
below: 
 
 

Equation (1) 

[ ] BCADDeleyblendclinyBC BEBBEBE __,ker, +⋅=      tCO2/t(BC)     (1) 

BEBC,y Baseline emissions per tonne of blended cement type. tCO2/t(BC) 

BEclinker Baseline emissions per tonne of clinker in the project 
activity plant. Calculated from equation (1.1). 

tCO2/t(clinker) 

Bblend,y Baseline benchmark of share of clinker per tonne of BC 
updated for year y. Defined from Benchmark Analysis. 

t(clinker)/t(BC) 

BEele_ADD_BC Baseline electricity emissions for BC grinding and 
preparation of additives. Calculated from equation (1.2). 

tCO2/t(BC) 
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Equations (1.1), (1.1.1), (1.1.2), (1.1.3) and (1.1.4) 

CLNKsgeleCLNKgridelefuelfossilcalcinclin BEBEBEBEBE _____ker +++=      tCO2/t(clinker)  (1.1) 

BEcalcin Baseline emissions per tonne of clinker due to calcinations of calcium carbonate 

and magnesium carbonate. Calculated from equation (1.1.1) below: 

tCO2/t(clinker) 

( ) ( )

BSL

calcin
CLNK

InMgOOutMgOInCaOOutCaO
BE

⋅

−⋅+−⋅
=

1000

092.1785.0
   tCO2/t(clinker)  (1.1.1) 

BEfossil_fuel Baseline emissions per tonne of clinker due to combustion of fossil fuels for 

clinker production. Calculated from equation (1.1.2) below: 

tCO2/t(clinker) 

( )

BSL

iBSLi

fuelfossil
CLNK

EFFFF
BE

⋅

⋅
=
∑
1000

_

_      tCO2/t(clinker)  (1.1.2) 

BEele_grid_CLNK Baseline grid electricity emissions for clinker production per tonne of clinker. 

Calculated from equation (1.1.3) below: 

tCO2/t(clinker) 

BSL

BSLgridCLNKgrid

CLNKgridele
CLNK

EFBELE
BE

⋅

⋅
=

1000

__

__      tCO2/t(clinker)  (1.1.3) 

BEele_sg_CLNK Baseline emissions from self generated electricity for clinker production per 

tonne of clinker. Calculated from equation (1.1.4) below: 

tCO2/t(clinker) 

BSL

BSLsgCLNKsg

CLNKsgele
CLNK

EFBELE
BE

⋅

⋅
=

1000

__

__      tCO2/t(clinker)  (1.1.4) 
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Equation (1.2), (1.2.1), (1.2.2), (1.2.3) and (1.2.4) 

ADDsgeleADDgrideleBCsgeleBCgrideleBCADDele BEBEBEBEBE __________ +++=    tCO2/t(BC)  (1.2) 

BEele_grid_BC Baseline grid electricity emissions for grinding BC. Calculated from equation 

(1.2.1) below: 

tCO2/t(BC) 

BSL

BSLgridBCgrid

BCgridele
BC

EFBELE
BE

⋅

⋅
=

1000

__

__      tCO2/t(BC)  (1.2.1) 

BEele_sg_BC Baseline self generated electricity emissions for grinding BC. Calculated from 

equation (1.2.2) below: 

tCO2/t(BC) 

BSL

BSLsgBCsg

BCsgele
BC

EFBELE
BE

⋅

⋅
=

1000

__

__      tCO2/t(BC)  (1.2.2) 

BEele_grid_ADD Baseline grid electricity emissions for preparation of additives. Calculated from 

equation (1.2.3) below: 

tCO2/t(BC) 

BSL

BSLgridADDgrid

ADDgridele
ADD

EFBELE
BE

⋅

⋅
=

1000

__

__      tCO2/t(BC)  (1.2.3) 

BEele_sg_ADD Baseline self generated electricity emissions for preparation of additives. 

Calculated from equation (1.2.4) below: 

tCO2/t(BC) 

BSL

BSLsgADDsg

ADDsgele
ADD

EFBELE
BE

⋅

⋅
=

1000

__

__      tCO2/t(BC)  (1.2.4) 
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Definition of BEclinker: 
 
BEclinker is primarily defined from equation (1.1). However, considering that ACM0005 is restricted to 
increase in percentage of blend only and not to efficiency improvements or fuel switching, the 
methodology states that in each year of the crediting period BEclinker needs to verified and redefined as 
described below: 
 

If project emissions per tonne of clinker are less than baseline emissions in year y of the crediting 
period: PEclinker,y < BEclinker, BEclinker shall be substituted by the PEclinker,y in year y. 
 
If project emissions per tonne of clinker are equal to baseline emissions in year y of the crediting 
period: PEclinker,y = BEclinker, BEclinker shall be maintained as calculated by equation (1.1). 
 
If project emissions per tonne of clinker are greater than baseline emissions in year y of the crediting 
period: PEclinker,y > BEclinker, BEclinker shall be maintained as calculated by equation (1.1). In this case, 
there is a possibility that project activity emissions exceed the baseline emissions and the project does 
not get new credits for emissions reduction till the net balance for the project is positive. 

 
PEclinker,y is calculated from equation (5.1). 
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Definition of Bblend,y from benchmark analysis: 
 
The baseline benchmark of share of clinker per tonne of BC, Bblend,y, is defined as the lowest value among 
the following: 
 

(i) Average mass percentage of clinker (production weighted) for the 5 highest blend cement 
brands, for the relevant cement type in the region. Project proponents chose to incorporate a 
trend increase in the share of additives in blended cement type, specified ex-ante and based 
on general market trend. 

 
(ii) Average mass percentage of clinker (production weighted) in the top 20% in terms of share of 

additives of the total production of the blended cement type in the region. Project proponents 
chose to incorporate a trend increase in the share of additives in blended cement type, 
specified ex-ante and based on general market trend. 

 
(iii) The mass percentage of clinker in the relevant cement type produced in the proposed project 

activity plant before the implementation of the CDM project activity. The highest percentage 
of additives used over the 3 most recent years before project implementation is selected and 
an increasing trend of 2% in the blend is incorporated, as indicated in ACM0005. 

 
As of the development of the PDD, data for the 5 highest blend cement brands was not available in Brazil. 
Therefore it was not possible to calculate (i). In the other two cases, data is available and possible to be 
verified and validated. Hence, these data are used. 
 
According to ACM0005, at the renewal of the crediting period, the benchmark shall be recalculated. The 
basis (between the 3 options) of the benchmark may change from the option selected during the first 
crediting period. 
 
In the determination of the benchmark, information obtained from SNIC3 and ABCP4 are used. These two 
external sources are reliable, verifiable and updated annually. 
 
Only domestically sold output is considered and any export of cement produced by the project activity is 
excluded in the calculation of emission reductions. Actually, the plants included in the project activity 
produces cement for the local market only. 
 
Project proponents chooses the national market as the region for the project activity. As indicated by 
ACM0005, the national market is the default region to be used. 
 
Detailed information and calculation can be found in Section E. 

                                                      

3 Sindicato Nacional da Indústria do Cimento, SNIC (National Association of the Portland Cement Industry). 

Annual Report – 2004. Available at www.snic.com.br. 

4 Associação Brasileira de Cimento Portland, ABCP (Brazilian Association of Portland Cement). Boletim Técnico 

106 – Guia Básico de Utilização do Cimento Portland, 2002. Available at www.abcp.org.br. 
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Monitored and fixed parameters for baseline emissions calculations 

0.785 Stoichiometric emission factor for CaO. Fixed parameter defined by ACM0005.. tCO2/t(CaO) 

1.092 Stoichiometric emission factor for MgO. Fixed parameter defined by ACM0005. tCO2/t(MgO) 

BCBSL 
Production of blended cement in the baseline year. Monitored by project proponents, for 

one year previously to project implementation, in the project site. 
kt(BC) 

CLNKBSL Production of clinker in the baseline year. Monitored by project proponents, for one year 

previously to project implementation, in the project site. 

kt(clinker) 

ADDBSL Consumption of additives in the baseline. Monitored by project proponents, for one year 

previously to project implementation, in the project site. 

kt(slag) 

InCaO CaO content (%) of the raw material * raw material quantity. Monitored by project 

proponents, for one year previously to project implementation, in the project site. 

t(CaO) 

OutCaO CaO content (%) of the clinker * clinker produced. Monitored by project proponents, for 

one year previously to project implementation, in the project site. 

t(CaO) 

InMgO MgO content (%) of the raw material * raw material quantity. Monitored by project 

proponents, for one year previously to project implementation, in the project site. 

t(MgO) 

OutMgO MgO content (%) of the clinker * clinker produced. Monitored by project proponents, for 

one year previously to project implementation, in the project site. 

t(MgO) 

FFi_BSL Consumption of fossil fuel of type i for clinker production in the baseline. Monitored by 

project proponents, for one year previously to project implementation, in the project site. 

t(fuel) 

BELEgrid_CLNK Consumption of grid electricity for clinker production in the baseline. Monitored by 

project proponents, for one year previously to project implementation, in the project site. 

MWh 

BELEsg_CLNK Consumption of self generation of electricity for clinker production in the baseline. 

Monitored by project proponents, for one year previously to project implementation, at 

the project site. 

MWh 

BELEgrid_BC Consumption of grid electricity for grinding BC in the baseline. Monitored by project 

proponents, for one year previously to project implementation, in the project site. 

MWh 

BELEsg_BC Consumption of self generated electricity for grinding BC in the baseline. Monitored by 

project proponents, for one year previously to project implementation, in the project site. 

MWh 

BELEgrid_ADD Consumption of grid electricity for grinding additives in the baseline. Monitored by 

project proponents, for one year previously to project implementation, in the project site. 

MWh 

BELEsg_ADD Consumption of self generated electricity for grinding additives in the baseline. 

Monitored by project proponents, for one year previously to project implementation, in 

the project site. 

MWh 

EFgrid_BSL 
Baseline grid electricity emission factor. Calculated according to methodology 

ACM0002. 
tCO2/MWh 

EFsg_BSL 
Baseline self generation electricity emission factor. Calculated from equation (6). tCO2/MWh 

EFFi Emission factor for fossil fuel i. , obtainedf from the IPCC. Calculated from equation (7). tCO2/t(fuel) 
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Step 6 – Project Activity Emissions 

 
Project activity emissions per tonne of blended cement produced are calculated from equation 5, 
described below: 
 

Equation (5) 

[ ] yBCADDeleyblendyclinyBC PEPPEPE ,__,ker,, +⋅=      tCO2/t(BC)     (5) 

PEBC,y Project emissions per tonne of blended cement type, in year 
y of the crediting period. 

tCO2/t(BC) 

PEclinker,y Project emissions per tonne of clinker, in year y of the 
crediting period. Calculated from equation (5.1) in the 
following pages. 

tCO2/t(clinker) 

Pblend,y Project share of clinker per tonne of BC in year y. 
Monitored by project proponents, during the crediting 
period, in the project site. 

t(clinker)/t(BC) 

y

y

yblend
BC

CLNK
P =,      tCO2/t(clinker) 

PEele_ADD_BC,y Project electricity emissions for BC grinding and 
preparation of additives, in year y of the crediting period. 
Calculated from equation (5.2) in the following pages. 

tCO2/t(BC) 
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Equations (5.1), (5.1.1), (5.1.2), (5.1.3) and (5.1.4) 

yCLNKsgeleyCLNKgrideleyfuelfossilycalcinyclin PEPEPEPEPE ,__,__,_,ker, +++=    tCO2/t(clinker)  (5.1) 

PEcalcin,y Project emissions per tonne of clinker due to calcination of calcium carbonate 

and magnesium carbonate. Calculated from equation (5.1.1) below: 

tCO2/t(clinker) 

( ) ( )

y

yyyy

ycalcin
CLNK

InMgOOutMgOInCaOOutCaO
PE

⋅

−⋅+−⋅
=

1000

092.1785.0
,  tCO2/t(clinker) (5.1.1) 

PEfossil_fuel,y Project emissions per tonne of clinker due to combustion of fossil fuels for 

clinker production. Calculated from equation (5.1.2) below: 

tCO2/t(clinker) 

( )

y

iyi

yfuelfossil
CLNK

EFFFF
PE

⋅

⋅
=
∑
1000

_

,_      tCO2/t(clinker)  (5.1.2) 

PEele_grid_CLNK,y Project emissions from grid electricity for clinker production per tonne of clinker. 

Calculated from equation (5.1.3) below: 

tCO2/t(clinker) 

y

ygridyCLNKgrid

yCLNKgridele
CLNK

EFPELE
PE

⋅

⋅
=

1000

_,_

,__      tCO2/t(clinker)  (5.1.3) 

PEele_sg_CLNK,y Project emissions from self generated electricity for clinker production per tonne 

of clinker. Calculated from equation (5.1.4) below: 

tCO2/t(clinker) 

y

ysgyCLNKsg

yCLNKsgele
CLNK

EFPELE
PE

⋅

⋅
=

1000

_,_

,__      tCO2/t(clinker)  (5.1.4) 
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Equations (5.2), (5.2.1), (5.2.2), (5.2.3) and (5.2.4) 

yADDsgeleyADDgrideleyBCsgeleyBCgrideleyBCADDele PEPEPEPEPE ,__,__,__,__,__ +++=  tCO2/t(BC) (5.2) 

PEele_grid_BC,y Project grid electricity emissions for BC grinding. Calculated from equation (5.2.1) 

below: 

tCO2/t(BC) 

y

ygridyBCgrid

yBCgridele
BC

EFPELE
PE

_,_

,__

⋅
=      tCO2/t(BC)    (5.2.1) 

PEele_sg_BC,y Project self generated electricity emissions for BC grinding. Calculated from 

equation (5.2.2) below: 

tCO2/t(BC) 

y

ysgyBCsg

yBCsgele
BC

EFPELE
PE

_,_

,__

⋅
=      tCO2/t(BC)    (5.2.2) 

PEele_grid_ADD,y Project grid electricity emissions for additive preparation. Calculated from equation 

(5.2.3) below: 

tCO2/t(BC) 

y

ygridyADDgrid

yADDgridele
ADD

EFPELE
PE

_,_

,__

⋅
=      tCO2/t(BC)    (5.2.3) 

PEele_sg_ADD,y Project self generated electricity emissions for additive preparation. Calculated 

from equation (5.2.4) below: 

tCO2/t(BC) 

y

ysgyADDsg

yADDsgele
ADD

EFPELE
PE

_,_

,__

⋅
=      tCO2/t(BC)    (5.2.4) 
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Monitored and fixed parameters for project emissions calculations 

BCy 
Production of blended cement. Monitored by project proponents, in year y of the 

crediting period, at the project site. 
kt(BC) 

CLNKy Production of clinker. Monitored by project proponents, in year y of the crediting 

period, at the project site. 

kt(clinker) 

ADDy Consumption of blast furnace slag. Monitored by project proponents, in year y of 

the crediting period, at the project site. 

kt(slag) 

InCaOy CaO content (%) of the raw material * raw material quantity. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

t(CaO) 

OutCaOy CaO content (%) of the clinker * clinker produced. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

t(CaO) 

InMgOy MgO content (%) of the raw material * raw material quantity. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

t(MgO) 

OutMgOy MgO content (%) of the clinker * clinker produced. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

t(MgO) 

FFi_y Consumption of fossil fuel of type i for clinker production. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

t(fuel) 

PELEgrid_CLNK,y Consumption of grid electricity for clinker production. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

MWh 

PELEsg_CLNK,y Consumption of self generation of electricity for clinker production. Monitored by 

project proponents, in year y of the crediting period, at the project site. 

MWh 

PELEgrid_BC,y Consumption of grid electricity for grinding BC. Monitored by project proponents, 

in year y of the crediting period, at the project site. 

MWh 

PELEsg_BC,y Consumption of self generated electricity for grinding BC. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

MWh 

PELEgrid_ADD,y Consumption of grid electricity for grinding additives. Monitored by project 

proponents, in year y of the crediting period, at the project site. 

MWh 

PELEsg_ADD,y Consumption of self generated electricity for grinding additives. Monitored by 

project proponents, in year y of the crediting period, at the project site. 

MWh 

EFgrid_y 
Grid electricity emission factor. Calculated according to methodology ACM0002. tCO2/MWh 

EFsg_y 
Project self generation electricity emission factor. Calculated from equation (6). tCO2/MWh 

EFFi Emission factor for fossil fuel i. Calculated from equation (7). tCO2/t(fuel) 
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Step 7 – Leakage 

 
Leakage 1: Emissions due to fuel use for the transport of raw materials and fuels from offsite locations to 
the project plant are likely to decrease due to the implementation of the project. Following ACM0005, in 
order to keep emissions reductions conservative, this change is not included. 
 
Leakage 2: Emissions due to fuel use for the transport of additives from offsite locations to the project 
plant are likely to increase. These emissions are accounted as leakage, as per equations (2.1) and (2) 
below: 
 

Equations (2.1) and (2) 

( ) yyblendyblendtransaddy BCPBLL ⋅−⋅= ,,_      tCO2    (2.1) 

( ) ( )

add

gridADDconveyorsourceaddcons

transadd
Q

EFELETEFDTF
L

⋅

⋅+⋅⋅
=

1000

__

_      tCO2/t(additive)  (2) 

Ly Leakage emissions for transport of additives. tCO2 

Ladd_trans Transport related emissions per tonne of additives. Calculated from equation 

(2). 

tCO2/t(additive) 

TFcons Fuel consumption for the vehicle per kilometre. Monitored by project 

proponents, in year y of the crediting period, in the project site. 

kg(fuel)/km 

Dadd_source Distance between the source of additive and the project activity plant. 

Monitored by project proponents, in year y of the crediting period, in the project 

site. 

km 

ELEconveyor_ADD Electricity consumption for conveyor system for additives. Monitored by 

project proponents, in year y of the crediting period, in the project site. 

MWh 

Qadd Quantity of additive transported. Monitored by project proponents, in year y of 

the crediting period, in the project site. 

t(slag) 

TEF Emission factor for transport fuel. Calculated from equation (7). tCO2/t(fuel) 

EFgrid Grid electricity emission factor. Calculated according to methodology 

ACM0002. 

tCO2/MWh 

 
Leakage 3: The methodology defines that another possible leakage is due to the diversion of additives 
from existing uses. As the slag used is surplus, it is expected that this source of leakage will not affect 

calculations. Notwithstanding, αy is calculated from equation (3) below: 
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yyearinusedadditivesadditionaltotal

surplusnotyyearinadditivesoftonnesx
y =α  (3) 

 

Step 8 – Fuel and electricity emission factors 

 
For the calculation of emissions from grid electricity (EFgrid) the approved consolidated baseline 
methodology ACM0002 is applied. Please refer to that methodology for further details. 
 
For cement plants that self-generate electricity, the average annual emission factor of the self-generated 
electricity (EFsg) is calculated from equation (6) below: 
 

Equation (6) – Self-generated electricity emission factor 

∑

∑ ⋅

=

j

j

ji

jiji

sg
GEN

COEFF

EF
,

,,

     tCO2/MWh 

Fi,j Amount of fuel i consumed by relevant power sources j in 
year y of the crediting period, monitored by project 
proponents at the project site. 

Mass or volume 
units 

GENj Electricity generated by the source j in year y of the 
crediting period, monitored by project proponents at the 
project site. 

MWh 

 
For fuel emission factors equation (7) is applied: 
 

Equation (7) – Fuel emission factor 

OXIDEFNCVCOEFEFF C ⋅⋅⋅==
12

44
     tCO2/t(fuel) 

NCV NCV is the net calorific value (lower heating value) of fuel 
i, obtained from project activity information. 

TJ per mass or 
volume units of 
fuel 

OXID OXID is the oxidation factor of the fuel, obtained from 
IPCC 

Non-
dimensional 

EFC Carbon emission factor per unit of energy of the fuel i, 
obtained from IPCC. 

tC/TJ 
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B.3. Description of how the anthropogenic emissions of GHG by sources are reduced below 

those that would have occurred in the absence of the registered CDM project activity: 

 
The additionality of the project activity is demonstrated and assessed using the latest version of the “Tool 
for the demonstration and assessment of additionality”. 
 
Step 3 of the Tool is used to identify the most plausible scenario among all realistic and credible 
alternatives(s) to the project activity, i.e. the baseline scenario. 
 

Step 0. Preliminary screening based on the starting date of the project activity 

 
Project participants wish to have the crediting period starting prior to the registration of the project 
activity. For this reasons it is provided below: 
 

(a) Evidence that the starting date of the CDM project activity falls between 1 January 2000 and the 
date of the registration of a first CDM project activity 

 
The implementation of the project activity started on September/2000 and continued in the 
following years with the installation of new mills, dryer and logistics development. The date 
represents the installation of the first new mill in SAL, Mill#Z7. Adequate evidence is available 
at the project site. 

 
(b) Evidence that the incentive from the CDM was seriously considered in the decision to proceed 

with the project activity. 
 

Votorantim Cimentos is signatory of the Cement Industry Initiative and since the beginning of the 
Initiative the company started to define strategies in order to meet its agenda. Back in 1999 
worldwide cement industry launched the Cement Sustainability Initiative. Among other reasons, 
the Initiative was launched in response to international concerns about the role of the cement 
industry in Sustainable Development and Climate Change. The objective of the Initiative was to 
develop studies and to propose a positive agenda towards the sustainability of the cement 
industry. 
 
In the Climate Change chapter, the agenda proposed some important actions including: 
innovation in improving the energy efficiency of processes and equipment; switching to lower 
carbon fuels; using alternative raw materials to reduce limestone use; developing CO2 capture and 
sequestration techniques; and taking advantage of market mechanisms such as emissions trading 
to meet the agenda. The implementation of this project activity is one of the efforts towards the 
reduction of conventional raw material and reduction of greenhouse gases emissions in the 
maufacturing process. 
 
Further information on the Cement Sustainability Initiative can be found in the internet website 
www.wbcsdcement.org. 
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Step 1. Identification of alternatives to the project activity consistent with current laws and 

regulations 

 
Sub-step 1a. Define alternatives to the project activity: 

 
Realistic and credible alternative(s) are production scenarios for the relevant cement type that are 
consistent with current rules and regulations available to the project participants or similar project 
developers. They include the proposed project activity, the existing practice of cement production and 
practices in other manufacturing plants in the region using similar input/raw materials and facing similar 
economic, market and technical circumstances: 
 

- Alternative 1: the proposed project activity not undertaken as a CDM project activity. In this 
scenario Votorantim Cimentos uses blast furnace slag in the production of blended cement above 
the benchmark level, as in the project activity. 

 
- Alternative 2: continuation of the current situation. In this scenario Votorantim Cimentos does 

not change its production pattern and the use of blast furnace slag and/or other additives remains 
in the same level existing previously to the project implementation. 

 
- Alternative 3: increase in additives use in some pre-defined rate. In this scenario Votorantim 

Cimentos increases the use of blast furnace slag and/or other additives in a pre-defined rate, lower 
than the project activity rate. 

 
- Alternative 4: use of other additives different from blast furnace slag. In this scenario Votorantim 

Cimentos uses other additives, such as fly ash or pozzolanic materials, in the production of 
blended cement above the benchmark level. 

 
- Alternative 5: development of a new product. In this scenario Votorantim Cimentos develops a 

new clinker-free product that replaces the ordinary portland cement and blended cement. 
 
Sub-step 1b. Enforcement of applicable laws and regulations: 

 
All the alternatives are in compliance with all applicable legal and regulatory requirements. 
 

Step 2. Investment analysis 

 
Investment analysis is not undertaken. 
 

Step 3. Barrier analysis 

 
As showed below, the proposed project activity faces barriers that prevent the implementation of this type 
of proposed project activity; and do not prevent the implementation of at least one of the alternatives. 
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Sub-step 3a. Identify barriers that would prevent the implementation of type of the proposed project 

activity: 

 
The following barriers would prevent the implementation of the proposed project activity: 
 

- Barrier 1: it is difficult to obtain debt funding for this type of project activity. 
 
- Barrier 2: capital markets are very attractive in Brazil, especially considering the high interest 

rates in the country, what makes the investment in the capital markets much more attractive than 
funding production, specially considering the risks in this type of project. Real interest rates have 
been extraordinarily high since the Real plan stabilized inflation in 1994. As a consequence of the 
long period of inflation, the Brazilian currency experienced a strong devaluation, effectively 
precluding commercial banks from providing any long-term debt financing. The lack of a long-
term debt market has had a severely negative direct impact on the financing of projects in Brazil. 

 
- Barrier 3: Votorantim Cimentos had to develop substantial research effort to enable the increase 

in blending. Two aspects need to be highlighted: (i) adaptations in the process needed to be 
implemented and (ii) more stringent quality assurance and quality control procedures needed to 
be developed and implemented. New raw material and final product were included in the 
production chain with necessity of new quality tests, new controls and equipment. 

 
- Barrier 4: development of logistics for additives supplying. The use of additives in a reliable and 

continuous manner required the development and control of a new supply chain in the process 
involving different sites and suppliers, as described in Section A.4.3 

 
- Barrier 5: lack of infrastructure for implementation of the technology. The use of additives in a 

reliable and continuous manner also required that new infrastructure was installed in some of the 
plants involved in the project activity, as described in Section A.4.3. 

 
- Barrier 6: despite the previous use of blended cement in the country, the perception that high 

additive blended cement is of inferior quality happened in the early stages of the project, when 
Votorantim had to introduce the new product in the market. Votorantim Cimentos had to 
avercome this barrier and to inform and clarify the market about the quality of the high additive 
blended cement. 

 
- Barrier 7: the use of slag increases the production costs of the blended cement because it adds 

news steps in the production chain, its availability and quality depends on third parties, the 
maintenance costs increase due to difference in equipment operations, and the performance of the 
installation decreases (productivity decreases). 

 
Sub-step 3 b. Show that the identified barriers would not prevent the implementation of at least one of 

the alternatives (except the proposed project activity): 

 
Table 5 shows how barriers affect each one of the alternative scenarios identified in Step 1. 
 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 

 

CDM – Executive Board    page 29 
 

 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

 

Table 5 - Effect of barriers in each alternative scenario 

 Alternative 1 

Proposed 

project activity 

Alternative 2 

Continuation of 

the current 

situation 

Alternative 3 

Use of additives 

in lower rate 

Alternative 4 

Use of other 

additives 

Alternative 5 

Development of 

a new product 

Barrier 1 

Debt funding 

not available 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Strongly 

prevents 

implementation 

Strongly 

prevents 

implementation 

Barrier 2 

Capital 

markets are 

very attractive 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Strongly 

prevents 

implementation 

Strongly 

prevents 

implementation 

Barrier 3 

Research effort 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Prevents 

implementation 

Strongly 

prevents 

implementation 

Barrier 4 

Logistics for 

additives 

supplying 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Strongly 

prevents 

implementation 

Does not prevent 

implementation 

Barrier 5 

Lack of 

infrastructure 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Prevents 

implementation 

Strongly 

prevents 

implementation 

Barrier 6 

Market 

acceptability 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Prevents 

implementation 

Strongly 

prevents 

implementation 

Barrier 7 

Operational 

barriers 

Prevents 

implementation 

Does not prevent 

implementation 

Does not prevent 

implementation 

Prevents 

implementation 

Strongly 

prevents 

implementation 

Result of the 

analysis 

Project 

alternative is 

prevented by 

identified 

barriers, more 

than Alternatives 

2 and 3. 

Alternative 2 is 

not prevented by 

identified 

barriers and 

remains as 

baseline 

candidate 

Alternative 3 is 

not prevented by 

identified 

barriers and 

remains as 

baseline 

candidate 

Barriers strongly 

prevents 

Alternative 4. It 

is a very 

unlikely 

scenario, 

especially due to 

the lack of other 

additives in the 

region. This 

alternative is 

eliminated from 

consideration 

Barriers strongly 

prevents 

Alternative 5. It 

is a very 

unlikely scenario 

because it 

represents the 

development of 

a new product. 

This alternative 

is eliminated 

from 

consideration 

 
The barrier analysis shows that: 
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(i) Alternatives 4 and 5 are strongly prevented by identified barriers and for this reason are very 

unlikely scenarios. These alternastives are eliminated from further consideration. 
 
(ii) Alternatives 2 and 3 are not prevented by the barriers. For this reason they remain as possible 

baseline candidates. ACM0005 states that: “where more than one credible and plausible 
alternative remains, project participants shall, as a conservative assumption, use the 
alternative baseline scenario that results in the lowest baseline emissions as the most likely 
baseline scenario”. Therefore, following this guidance, Alternative 3 is chosen as the baseline 
scenario as it results in the lowest baseline emissions due to a pre-defined increase rate in slag 
use. 

 
(iii) The project scenario (Alternative 1) remains as a possible additional scenario and Step 4 and 

5 are undertaken in order to demonstrate additionality. 
 
 

Step 4. Common practice analysis 

 
Sub-step 4a. Analyze other activities similar to the proposed project activity: 

 
Project proponents do not have access to information about any other activity implemented previously or 
currently underway that is similar to the proposed project activity. 
 
Sub-step 4b. Discuss any similar options that are occurring: 

 
Project proponents do not have access to information about any other activity implemented previously or 
currently underway that is similar to the proposed project activity. 
 

Step 5. Impact of CDM registration 

 
The approval and registration of the project activity as a CDM activity, and the benefits and incentives 
derived from the project activity, will alleviate the identified barriers (Step 3) and thus enable the project 
activity to be undertaken for the following reasons: 
 

- Grupo Votorantim is amongst the largest business groups in Brazil. It participates in several 
markets in the country, including cement, cellulose, paper, aluminum, zinc, nickel, long steel, 
polypropylene bioriented films, chemical specialties and orange juice. The environmental aspect 
of Votorantim Group’s activities has always been in evidence because of the public peception of 
its positive and negative impacts. The registration of this project activity in the CDM will add 
positive value to the company, especially considering that it also actuates in other countries, 
producing and selling goods. 

 
- Grupo Votorantim has operations in Canada, an Annex 1 Party. The registration of this project 

activity in the CDM will contribute with the commitment of company’s emissions reductions 
targets in that country. 
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- The registration of the project in the CDM may also result in financial benefits from the revenue 

obtained by selling CERs, what can help to reduce project costs. 
 
As Step 5 is satisfied, the proposed CDM project activity is additional. 
 

B.4. Description of how the definition of the project boundary related to the baseline 

methodology selected is applied to the project activity: 

 
Only CO2 is considered in the calculations because changes in CH4 and N2O emissions from combustion 
processes and calcination are considered to be negligible and excluded because the differences in the 
baseline and project activity are not substantial. This assumption is conservative and in accordance with 
ACM0005. 
 
The project boundary includes the cement production plant, any onsite power generation, and the power 
generation in the grid. Three emission sources are considered: 
 

- Direct emissions at the cement plant due to fuel combustion for firing the kiln and on-site 
generation of electricity. 

 
- Direct emissions due to calcination of limestone. 
 
- Indirect emissions from fossil fuel combustion in power plants in the grid due to electricity use at 

the cement plant for: crushing and grinding the raw materials used for clinker production; driving 
the kiln and kiln fans; finish grinding of cement; and processing of additives. 

 
Any transport related emissions for the delivery of additional additives will be included in the emissions 
related to the project activity as leakage. 
 
Emissions reductions from transport of raw materials for clinker production are not taken into account as 
a conservative simplification. 
 

B.5. Details of baseline information, including the date of completion of the baseline study and 

the name of person (s)/entity (ies) determining the baseline: 

 
Date of baseline completion: 11/11/2005. 
 
Ecoinvest Carbon 
Rua Padre João Manoel, 222, conj. 36 – São Paulo – SP 
Zip Code 01411-000 
Brazil 
 
Mr. Rodrigo Marcelo Leme 
rodrigo.leme@ecoinv.com 
 
Phone: +55 +11 3063-9068 
Fax: +55 +11 3063-9069 
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SECTION C.  Duration of the project activity / Crediting period  

 

C.1 Duration of the project activity: 

 

 C.1.1. Starting date of the project activity:  

 
01/09/2000 
 

 C.1.2. Expected operational lifetime of the project activity: 

 
30 years, 0 months. 
 

C.2 Choice of the crediting period and related information:  

 

 C.2.1. Renewable crediting period 

 

  C.2.1.1.   Starting date of the first crediting period:  

 
01/01/2001 
 

  C.2.1.2.  Length of the first crediting period: 

 
7 years, 0 months. 
 

 C.2.2. Fixed crediting period:  

 

  C.2.2.1.  Starting date: 

 
Not applicable. 
 

  C.2.2.2.  Length:  

 
Not applicable. 
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SECTION D. Application of a monitoring methodology and plan 

 

D.1. Name and reference of approved monitoring methodology applied to the project activity:  

 
ACM0005 - “Consolidated Monitoring Methodology for Increasing the Blend in Cement Production” 
 

D.2. Justification of the choice of the methodology and why it is applicable to the project activity:  

 
The conditions under which the monitoring methodology is applicable are the same as that required for 
the application of the baseline methodology. Please, refer to Section B.1.1 for detailed analysis. 
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 D.2. 1.  Option 1: Monitoring of the emissions in the project scenario and the baseline scenario  

 

  D.2.1.1.  Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: 

 
ID number 

(Please use 

numbers to ease 

cross-referencing 

to D.3) 

Data variable  Source of data  Data unit Measured (m), 

calculated (c) 

or estimated 

(e) 

Recording  

frequency 

Proportion 

of data to be 

monitored 

How will the 

data be 

archived? 

(electronic/ 

paper) 

Comment 

1. BCy Production of 

blended cement 

Project activity kilo tonnes M Annualy 100% Electronic 

and paper 

 

2. CLNKy Production of clinker Project activity kilo tonnes M Annualy 100% Electronic 

and paper 

 

3. ADDy Consumption of blast 

furnace slag 

Project activity kilo tonnes M Annualy 100% Electronic 

and paper 

 

4. InCaOy CaO content of the 

raw material used in 

clinker production 

Project activity tonnes M Annualy 100% Electronic 

and paper 

 

5. OutCaOy CaO content of the 

clinker 

Project activity tonnes M Annualy 100% Electronic 

and paper 

 

6. InMgOy MgO content of the 

raw material used in 

clinker production 

Project activity tonnes M Annualy 100% Electronic 

and paper 

 

7. OutMgOy MgO content of the 

clinker 

Project activity tonnes M Annualy 100% Electronic 

and paper 

 

8. FFi_y Consumption of fossil 

fuel of type i for clinker 

production 

Project activity tonnes M Annualy 100% Electronic 

and paper 

 

9. PELEgrid_CLNK,y Consumption of grid 

electricity for clinker 

production 

Project activity MWh M Annualy 100% Electronic 

and paper 

 

10. PELEsg_CLNK,y Consumption of self 

generation of 

electricity for clinker 

production 

Project activity MWh M Annualy 100% Electronic 

and paper 

 

11. PELEgrid_BC,y Consumption of grid Project activity MWh M Annualy 100% Electronic  
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electricity for 

grinding BC 

and paper 

12. PELEsg_BC,y Consumption of self 

generated electricity 

for grinding BC 

Project activity MWh M Annualy 100% Electronic 

and paper 

 

13. PELEgrid_ADD,y Consumption of grid 

electricity for 

grinding additives 

Project activity MWh M Annualy 100% Electronic 

and paper 

 

14. PELEsg_ADD,y Consumption of self 

generated electricity 

for grinding 

additives 

Project activity MWh M Annualy 100% Electronic 

and paper 

 

15. Fi,j Amount of fuel I 

consumed by power 

sources j for self 

generated electricity 

Project activity Mass or 

volume units 

M Annualy 100% Electronic 

and paper 

 

16. GENj Electricity generated 

by power source j for 

project self generated 

electricity 

Project activity MWh M Annualy 100% Electronic 

and paper 

 

17. EFgrid_y Grid electricity 

emission factor. 

Calculated according 

to methodology 

ACM0002. 

Project activity tCO2/MWh C Annualy 100% Electronic 

and paper 

Follow guidance on 

ACM0002. 

18. NCV Net calorific value of 

fossil fuels 

Brazilian 

Ministry of 

Mines and 

Energy 

TJ/(mass or 

volume units) 

E Annualy 100% Electronic 

and paper 

Value obtained 

from the Brazilian 

Ministry of Mines 

and Energy 

19. OXID Oxidation factor of 

fossil fuels 

IPCC Non 

dimensional 

E Annualy 100% Electronic 

and paper 

Value obtained 

from the IPCC 

guidelines 

20. EFC Carbon emission 

factor of fossil fuels 

IPCC tC/TJ E Annualy 100% Electronic 

and paper 

Value obtained 

from the IPCC 

guidelines 
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  D.2.1.2.  Description of formulae used to estimate project emissions (for each gas, source, formulae/algorithm, emissions units of CO2 

equ.) 

 
All formulae used to estimate project emissions were presented in Section B.2. Please, refer to this section. 
 

  D.2.1.3.  Relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHGs within the project 

boundary and how such data will be collected and archived : 

 
ID number 

(Please use 

numbers to ease 

cross-referencing 

to table D.3) 

Data variable  Source of data  Data unit Measured (m), 

calculated (c),  

estimated (e),  

Recording 

frequency 

Proportion 

of data to be 

monitored 

How will 

the data be 

archived? 

(electronic/ 

paper) 

Comment 

21. Bblend,y Baseline benchmark of 

share of clinker per 

tonne of BC.  

Market 

database and 

project activity 

tonnes(clink

er)/tonnes(B

C) 

E Updated annualy 

by project 

proponents 

  Defined from 

Benchmark Analysis 

22. BCBSL  Production of blended 

cement in the baseline 

year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

23. CLNKBSL Production of clinker in 

the baseline year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

24. ADDBSL Consumption of blast 

furnace slag in the 

baseline year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

25. InCaO CaO content of the raw 

material used in clinker 

production in the 

baseline year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 
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26. OutCaO CaO content of the 

clinker in the baseline 

year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

27. InMgO MgO content of the raw 

material used in clinker 

production in the 

baseline year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

28. OutMgO MgO content of the 

clinker in the baseline 

year 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

29. FFi_BSL Consumption of fossil 

fuel of type i for clinker 

production in the 

baseline 

Project activity tonnes M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

30. BELEgrid_CLNK Consumption of grid 

electricity for clinker 

production in the 

baseline 

Project activity MWh M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

31. BELEsg_CLNK Consumption of self 

generation of electricity 

for clinker production in 

the baseline 

Project activity MWh M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

32. BELEgrid_BC Consumption of grid 

electricity for grinding 

BC in the baseline 

Project activity MWh M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 
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33. BELEsg_BC Consumption of self 

generated electricity for 

grinding BC in the 

baseline 

Project activity MWh M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

34. BELEgrid_ADD Consumption of grid 

electricity for grinding 

additives in the baseline 

Project activity MWh M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

35. BELEsg_ADD Consumption of self 

generated electricity for 

grinding additives in the 

baseline 

Project activity MWh M Monitored once, 

one year 

previously to 

project 

implementation 

100% Electronic 

and paper 

 

 

  D.2.1.4.  Description of formulae used to estimate baseline emissions (for each gas, source, formulae/algorithm, emissions units of CO2 

equ.) 

 
Please, refer to section Section B.2. 
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 D. 2.2.  Option 2:  Direct monitoring of emission reductions from the project activity (values should be consistent with those in section E). 
 

 

  D.2.2.1. Data to be collected in order to monitor emissions from the project activity, and how this data will be archived: 

 
ID number 

(Please use 

numbers to ease 

cross-

referencing to 

table D.3) 

Data variable  Source of data  Data unit Measured (m), 

calculated (c),  

estimated (e),  

Recording 

frequency 

Proportion of 

data to be 

monitored 

How will the 

data be 

archived? 

(electronic/ 

paper) 

Comment 

Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable 

Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable 

 

  D.2.2.2.  Description of formulae used to calculate project emissions (for each gas, source, formulae/algorithm, emissions units of CO2 

equ.): 

 
Not applicable. 
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 D.2.3.  Treatment of leakage in the monitoring plan   

 

  D.2.3.1.  If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project 

activity 

ID number 

(Please use numbers to 

ease cross-referencing 

to table D.3) 

Data variable 

 

Source of 

data  
Data unit 

Measured 

(m), 

calculated 

(c) or 

estimated 

(e)  

Recording  

frequency 

Proportion 

of data to be 

monitored 

How will the 

data be 

archived? 

(electronic/ 

paper) 

Comment 

36. TFcons Fuel consumption for the 

vehicles per kilometre 

Project 

activity 

kg/km M Annualy 100% Electronic 

and paper 

 

37. Dadd_source Distance between the 

source of additive and the 

project activity plant 

Project 

activity 

km M Annualy 100% Electronic 

and paper 

 

38. ELEconveyor_ADD Electricity consumption for 

conveyor system for 

additives 

Project 

activity 

MWh M Annualy 100% Electronic 

and paper 

 

39. Qadd Quantity of additive 

emission transported.  

Project 

activity 

tonnes M Annualy 100% Electronic 

and paper 

 

 

  D.2.3.2.  Description of formulae used to estimate leakage (for each gas, source, formulae/algorithm, emissions units of CO2 equ.) 

 

 
Please, refer to section Section B.2. 
 

 D.2.4.  Description of formulae used to estimate emission reductions for the project activity (for each gas, source, formulae/algorithm, 

emissions units of CO2 equ.) 

 
Please, refer to section Section B.2.
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D.3.  Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored 
 
Data 

(Indicate table and 

ID number e.g. 3.-1.; 

3.2.) 

Uncertainty level of data 

(High/Medium/Low) 

Explain QA/QC procedures planned for these data, or why such procedures are not necessary. 

1, 2, 3, 4, 5, 6, 7, 21, 

22, 23, 24, 25, 26, 

27, 28 

Low The amounts of products (clinker, cement, additives) used/manufactured in the project site are already monitored 

by project proponents in normal plant operations. They are important process variables. These data present 

adequate precision as they are used to buy/sell products. 

8, 9, 10, 11, 12, 13, 

14, 15, 16, 29, 30, 

31, 32, 33, 34, 35 

Low The amounts of energy (fuels and electricty) used in the project site operations are monitored through the 

purchasing receipts of energy (for instance, in the case of electricity and fuel consumption) and/or through field 

intruments (for instance, in the case of fuel consumption in the kilns). These data present adequate precision as 

they are used to purchase energy from third parties. 

17 Low Please, follow guidances on ACM0002. 

18, 19, 20 Low Emission factors, net calorific values and oxidation factors  for fossil fuels are constant parameters obtained from 

the IPCC and oficial technical literature. 

36, 37, 38, 39 Low Transport information, such as distances, loads and fuel consumption are monitored by project proponet or by 

third parties in normal activities. These data are the basis for contracting transportation services, hence they 

present adequate precision. 

 

D.4 Please describe the operational and management structure that the project operator will implement in order to monitor emission reductions 

and any leakage effects, generated by the project activity 

 
Project operator and manager is Votorantim Cimentos S.A.. The company has maintenance and operations procedures, which include the monitoring of 
process variables, instruments calibration and quality control, according to company policies, engineering best practices, ISO9000 and ISO14000 
certification. For this reason, no major changes in monitoring and QA/QC procedures will be required for the CDM project activity related variables and 
parameters. 
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D.5 Name of person/entity determining the monitoring methodology: 

 
Date of baseline completion: 11/11/2005. 
 
Contact information: 
 
Ecoinvest Carbon 
Rua Padre João Manoel, 222 – Cerqueira Cezar 
São Paulo – SP 
Zip 01411-000 
 
Mr. Rodrigo Marcelo Leme 
rodrigo.leme@ecoinv.com 
 
Phone: +55 +11 3063-9068 
Fax: +55 +11 3063-9069 
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SECTION E.  Estimation of GHG emissions by sources 

 

E.1. Estimate of GHG emissions by sources:  

 
Detailed estimate of project emissions is presented in Annex 3. 
 

E.2. Estimated leakage:  

 
Detailed estimate of leakage is presented in Annex 3. 
 

E.3. The sum of E.1 and E.2 representing the project activity emissions: 

 
Detailed estimate of project emissions is presented in Annex 3. 
 

E.4. Estimated anthropogenic emissions by sources of greenhouse gases of the baseline: 

 
Detailed estimate of baseline emissions is presented in Annex 3. 
 

E.5.  Difference between E.4 and E.3 representing the emission reductions of the project activity: 

 
Detailed estimate of emissions reductions is presented in Annex 3. 
 

E.6.  Table providing values obtained when applying formulae above: 

 

Year 

Estimation of 

project activity 

emissions  [tCO2] 

Estimation of 

baseline 

emissions  [tCO2] 

Estimation of 

leakage emissions  

[tCO2] 

Estimation of 

emissions 

reductions [tCO2] 

2001 2,876,709 3,126,949 30,717 280,957 

2002 2,877,585 3,305,757 42,902 471,075 

2003 2,426,858 2,885,126 49,974 508,242 

2004 2,178,646 2,564,373 53,606 439,333 

2005 2,167,914 2,514,748 50,106 396,940 

2006 2,167,914 2,468,413 46,680 347,179 

2007 2,167,914 2,423,005 43,323 298,414 

Total 16,863,540 19,288,372 317,309 2,742,140 
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SECTION F.  Environmental impacts 

 

F.1. Documentation on the analysis of the environmental impacts, including transboundary 

impacts:  

 
The implementation of the project activity did not result in additional environmental impacts as the 
process was not substantially changed. Actually there is an environmental positive impact resultant from 
the project implementation because of the reduction of clinker use, limestone mining and fuels 
combustion. 
 

F.2. If environmental impacts are considered significant by the project participants or the host 

Party, please provide conclusions and all references to support documentation of an environmental 

impact assessment undertaken in accordance with the procedures as required by the host Party: 

 
No significant environmental impacts are due to the project activity. 
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SECTION G.  Stakeholders’ comments 

 

G.1. Brief description how comments by local stakeholders have been invited and compiled: 

 
The Brazilian Designated National Authority for the CDM requires the compulsory invitation of selected 
stakeholders to comment the PDD sent to validation in order to provide the letter of approval. Votorantim 
and Ecoinvest invited the comments from local stakeholders when validation started. 
 
The invited local stakeholders are listed below: 
 

- City Hall (for each city) 
- Câmara de Vereadores (for each city) 
- State Environmental Agency (for each state) 
- Local Environmental Agency (for each city) 
- Local ONG (for each city) 
- State Public Attorney 
- FBOMS (Representative of Brazilian Environmental ONGs) 

 

G.2. Summary of the comments received: 

 
So far, no comments were received from local stakeholders. 
 

G.3. Report on how due account was taken of any comments received: 

 
So far, no comments were received from local stakeholders. 
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Annex 1 
 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY 

 
 

Organization: Votorantim Cimentos S/A 

Street/P.O.Box: Rodovia dos Minérios, 1303 

Building:  

City: Curitiba 

State/Region: Paraná 

Postfix/ZIP:  

Country: Brazil 

Telephone: +55 +41 3355 1165 

FAX:  

E-Mail: patricia.montenegro@votoran.com.br 

URL:  

Represented by:  Mrs. Patrícia Monteiro Montenegro 

Title:  

Salutation:  

Last Name:  

Middle Name:  

First Name:  

Department:  

Mobile:  

Direct FAX:  

Direct tel:  

Personal E-Mail:  
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Organization: Ecoinvest Carbon  

Street/P.O.Box: Rua Padre João Manoel, 222 

Building:  

City: São Paulo 

State/Region: São Paulo 

Postfix/ZIP:  

Country: Brazil 

Telephone: +55 +11 3063 9068 

FAX:  

E-Mail: cmm@ecoinvestcarbon.com 

URL:  

Represented by:  Mr. Carlos de Mathias Martins 

Title:  

Salutation:  

Last Name:  

Middle Name:  

First Name:  

Department:  

Mobile:  

Direct FAX:  

Direct tel:  

Personal E-Mail:  
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Annex 2 

 

INFORMATION REGARDING PUBLIC FUNDING  

 
 
There is no public funding involved in the project activity. 
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Annex 3 

 

BASELINE INFORMATION 

 
 

In this annex the consolidated data for the six plants is presented. 
All data is estimated and need to be verified after registration. 

Also the benchmark analisys for Bblend determination and grid electricity emission factor is presented. 
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Benchmark Analisys 
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Grid Electricity Emission Factor 

 

 
Complete database for grid electricity emissions, including plants, fuels and generation, is available with project participants. 
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SAL – Monitored data  
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SAL – Emission factors and project emissions 
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Annex 4 

 

MONITORING PLAN 

 
Monitoring data is presented in Section D. 
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