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Abstract 

The implementation of Clean Development Mechanism (CDM) projects in Latin America for the 

generation of Certified Emission Reductions (CER) for the international market has been proven to 

be an important tool for the reduction of carbon emissions and for the development of local 

industries. Despite of this fact, Latin America accounts for a very limited number of CDM projects 

currently registered. By the end of 2012, only 12% of the CDM projects worldwide were in this 

region and in Central America countries with higher GDPs have more of these registered projects per 

unit of population. This indicates the regional need to actively seek for more opportunities of carbon 

emissions abatement and the creation of new projects. Using the case study of Guatemala, a 

demonstration of how a CDM project can be implemented by using sugar cane bagasse ash as a 

supplementary cementitious material will be shown. This is exemplified by showing the possible 

synergy between the local cement and the sugar industries and by proposing three schemes for the 

implementation of the project. By analysing current data from both industries, the proposed 

schemes and the general outcomes of the project, it was calculated that there is a potential 

reduction of 0.21 million tonnes of CO2eq and gross incomes of US$1 million for the project per 

annum.  
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Introduction 

It has been recently proven that the use of sugar cane bagasse ash (SCBA) in cement as a 

“supplementary cementitious material” (SCM) can be implemented as a CDM project within the 

United Nations Framework Convention for Climate Change (UNFCCC) flexibility mechanisms for 

carbon emission reductions and climate change mitigation (Fairbairn et al., 2010). This type of CDM 

projects imply the active participation of the sugar cane and cement industries to work synergically 

through shared commitments that at the same time are balanced with their individual commercial 

interests. The multiple outcomes of this relationship can range from genuine abatement of carbon 

emissions in the cement industry to the effective avoidance of inappropriate disposal of wastes of 

ash from the sugar cane industry (Cordeiro et al., 2008a).  

mailto:julio.vargas@uq.net.au


The first section of this paper will outline the main SCMs used in the cement industry, followed by a 

brief comparison between standard SCMs and non-standard ones. Properties of SCBA are presented 

in the second section as well as why it is considered as a suitable material to be used as SCM. In the 

third section the current status and trends of CDM projects in Latin America are analysed, with 

emphasis on the Central American region and its low participation. The fourth section introduces the 

case study of Guatemala by reviewing facts and data from local sugar cane and cement industries to 

calculate the potential carbon credits originated from the use of SCBA. Finally, the possible 

interactions and considerations for the implementation of the CDM project will be analysed. The 

case study intends to depict the opportunities, their scope and the key aspects for future 

development of new CDM projects to integrally foster the full use of the mechanism in the region. 

Section 1 – Supplementary cementitious materials 

What are SCMs? 

Supplementary cementitious materials (SCM) are a type of mineral component used in the cement 

industry in two main applications: 

1) As part of blended cements in order to decrease the content of clinker and enhance the 

properties of the resulting concrete, which in this paper will be denominated Type 1 

application (Lothenbach et al., 2011); 

2) As a substitute for cement during concrete batching to reduce costs, which will be called 

Type 2 application (Flatt et al., 2012).  

SCMs have been already used for several years and in many types of mixes in both Type 1 and Type 2 

applications (Ali et al., 2011, World Business Council for Sustainable Development, 2009, Khatri, 

1995). These materials can be slags, pozzolans, fly ash and other by-products of diverse industrial 

activities such as power plants and steel manufacturing. When used in Type 1 applications, SCMs 

accounts for 22% of the total cement produced worldwide, while the SCMs used in Type 2 

applications only account for the substitution of 1.65% of the total production, equating to 14 

million tonnes in 2010 (World Business Council for Sustainable Development, 2012).  There are five 

important motives for the addition of SCM:  

1) Enhancement of the mechanical, chemical or structural properties of concrete (In both Type 

1 and Type 2 applications) (Ganesan et al., 2007);  

2) Reduction of clinker contents in the blend, which optimises the cost of production of cement 

by using substitute materials that cost less than clinker (Type 1 application) (Portland 

Cement Association, 2012);  

3) Reduction of cement contents in concrete batching, which optimises the cost of production 

of concrete by replacing it with SCM that costs less than cement (Type 2 application) 

(Ganesan et al., 2007); 

4) Reduction of greenhouse gas (GHG) emissions related to the production of clinker (mainly 

Type 1 application) (Fairbairn et al., 2010, Rehan and Nehdi, 2005);  

5) Utilisation of industrial wastes that are commonly disposed to landfills and entail 

environmental risks (Type 1 and Type 2 applications) (Chusilp et al., 2009, Fairbairn et al., 

2010, Schneider et al., 2011). 

 



Is there a demand for SCMs? 

The addition of SCM to blended cements started at the beginning of the decade of 1970 and their 

use increased with the rise of fossil fuels prices (World Business Council for Sustainable 

Development, 2009). This situation encouraged industries to look for alternative materials and 

energy sources in order to prevent irreversible increases in their production costs. Table 1 shows the 

types of SCM and the amounts used for the year 2010 at a worldwide scale (World Business Council 

for Sustainable Development, 2012). With a reported worldwide cement production of 827 million 

tons for year 2010, SCMs account for 22.7% of that amount with 188 million tonnes. Limestone 

accounts for 27% of the SCMs used (Dale et al., 2009) while gypsum, slag and fly ash account for 

about 20% each one. Pozzolans and other non-standard SCMs account for the remaining 14%. Non-

standard SCMs are constituted by materials that are not widely available at a global scale and are 

used based in specific local production, such as silica fume, rice husk ash and other types of fly ash 

(Lothenbach et al., 2011). Sugar cane bagasse ash (SCBA) is considered a non-standard SCM 

(Fairbairn et al., 2010). Values of the use of these materials is often difficult to obtain because they 

still constitute a minor proportion of the cement and concrete mixtures. 

Table 1 

SCM in blended cements for the year 2010, worldwide (World Business Council for Sustainable Development, 2012). 

 

(million tonnes) 

Year Gypsum Limestone  Pozzolans  Slag  Fly ash Others  Total  

2010 37.2 50.5 17.8 38.1 35.9 8.21 188 

 

Figure 1 shows the worldwide use of SCMs in blended cements. While there is a considerable 

increase in their use since 1990, it is susceptible to external economic changes related to the 

production of these materials. This translates that fluctuations in the production of any of the SCM 

(slag, fly ash, pozzolans) in their own industries, (steel, power plants, etc.) will impact their 

availability, price and other secondary variables such as homogeneity and quality of the by-product. 

 

Figure 1 – Worldwide use of SCM in blended cements between the years 1990 and 2010 (World Business Council for 

Sustainable Development, 2012). 
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While the use of standard SCMs has grown proportionally to the total use of SCMs in cement, the 

use of non-standard SCM has declined through time, accounting for only 4% of the total in 2010 (8 

million tonnes out of 188 million of total SCMs), compared to almost 25% used in 1990 (about 19 

million tonnes from the 80 million tonnes) (World Business Council for Sustainable Development, 

2012). The increased use of fly ash and higher amounts of non-reactive limestone are reported as 

the major changes in SCM addition to cement (Type 1 application) since year 2000. Fly ash increased 

in 350% while limestone increased twofold in this period. The creation of new cement standards 

with less clinker but with adequate compressive strengths, changes in the milling process of 

limestone and better quality control of fly ash, are the main causes for these materials to have 

increased significantly. Pozzolans and gypsum have increased proportional to the total production of 

cement, but not in proportion to the rest of the SCMs. 

Why can SCBA be used as a SCM? 

One of the most recent materials to be used and tested as a SCM is “sugar cane bagasse ash” (SCBA), 

which consists in the resulting ashes from cogeneration in the sugar cane processing industry (De 

Paula et al., 2010, Frías et al., 2011, Villar-Cociña et al., 2008). SCBA is produced when sugar cane is 

processed for sugar and biofuel production and the resulting solid organic waste (bagasse) is burnt 

to produce electricity. Cordeiro et al. (2008b) have carried out research on SCBA and have published 

a considerable amount of papers describing the properties of the material being used in cement. 

They have also carried out experiments to verify the mechanical, chemical and structural properties 

obtained in concrete as its final use. Ganesan et al. (2007) reported that the optimal value for clinker 

substitution in blended concretes is 20% without altering its desirable properties (Type 1 

application), while enhancing early strengths, reducing water permeability and developing 

appreciable resistance to chloride permeation and diffusion as additional features. Compressive 

strengths after 7 and 28 days for blended cement mortars with a 20% are lower than those with 5, 

10 and 15% of SCBA content, but higher than in control mixes (without SCBA) and those above 20% 

(Ganesan et al., 2007).  

Table 2 

Summary of compressive strengths for the most relevant mixtures performed by Ganesan et al. (2007). 

Mix name SCBA (%) (Cement + SCBA):Aggregate C. Strength (N/mm2) 
7 days 

C. Strength (N/mm2) 
28 days 

Mix 1 0 (1 + 0):3 21.52 28.31 

Mix 2 10 (0.90 + 0.10):3 28.12 33.86 

Mix 3 20 (0.80 + 0.20):3 21.43 27.86 

Mix 4 25 (0.75 + 0.25):3 20.04 26.14 

 

In practical terms, this translates that 20% is the value in which SBCA can be used to substitute 

without decreasing compressive strengths below the values reported from concretes that do not 

contain SCBA. Mix 1 has no SCBA content and has a compressive strength at 28 days of 28.31 

N/mm2, while Mix 3 which has a 20% content of SCBA shows a value of 27.86 N/mm2 differing in 

only 1.58% from Mix 1. Other variables that are considered in the research were the consistency and 

setting time, compressive and splitting tensile strength, water absorption, sorptivity, chloride 

penetration and chloride diffusion. Although structurally the main variable is compressive strength, 

this has been the starting point for most of investigations carried out in the field. One of the 



remaining gaps in the research of SCBA to be used as SCM is overlapping the different properties 

required by cement and concrete manufacturers and find the optimum values that can be obtained. 

Section 3 - CDM projects in Latin America 

What is the current status of CDM projects in Latin America? 

CDM projects constitute one of the three mechanisms provided by the UNFCCC to attain the 

emissions reduction targets defined in the Kyoto Protocol and the capacity to mitigate climate 

change at the lowest cost (Brown et al., 2004). In addition, CDM projects have the second objective 

of providing sustainable development in the countries in which those take place, by enticing 

accountable economic, social and environmental benefits. Although many benefits have been 

evident in economic terms, the general consensus among researchers is that there are few 

substantial environmental and social outcomes from the implementation of CDM projects around 

the world, since the Kyoto Protocol entered into force (Brown et al., 2004, Greiner and Michaelowa, 

2003, Yan et al., 2009). With CDM projects commonly being unable to fulfil the expectations of 

sustainability, it is necessary to understand the contexts in which these projects have been put into 

practice and to entice the theoretical, practical and technical conditions for more and better projects 

to be developed. According to Fenhann (2013) in the CDM Pipeline, Latin America accounts for 

12.2% of all registered CDM projects around the world (out of 844 registered projects), from which 

there is only one registered and currently running for the cement industry in the whole region, 

located in Dominican Republic. Table 3 shows the number of projects per country in the Latin 

American region including North, Central and South America plus the Caribbean.  

Table 3 

Number and type of CDM projects per country in the Latin American Region (Fenhann, 2013). 

Country Registered 
projects (2012) 

Type of prevalent CDM projects Percentage in 
the region (%) 

Argentina 39 Landfill gas / wind 4.62 

Brazil 285 Hydro / landfill gas / methane avoidance 33.77 

Bolivia 4 Various 0.47 

Chile 86 Hydro / methane avoidance / landfill gas 10.19 

Colombia 50 Hydro / transport efficiency / landfill gas 5.92 

Costa Rica 15 Wind 1.78 

Dom. Republic 12 Wind / solar 1.42 

Cuba 2 Various 0.24 

Ecuador 22 Hydro / methane avoidance 2.61 

El Salvador 6 Various 0.71 

Guatemala 16 Hydro / methane avoidance 1.90 

Honduras 26 Hydro / methane avoidance 3.08 

Mexico 177 Various 20.97 

Nicaragua 10 Various 1.18 

Panama 15 Hydro 1.78 

Paraguay 2 Various 0.24 

Peru 52 Hydro 6.16 

Uruguay 20 Wind 2.37 



 

Another 5 CDM cement projects have been active in past years and their validity terminated, while 7 

projects in Brazil, Colombia and Mexico were rejected at their validation or replaced before starting 

their registration status. In addition, the regional scenario shows divergences on how the CDM 

mechanism is being used and accepted among the different countries. These divergences are not 

only in number, type or the scope of projects conducted, but also in the initiatives and enthusiasm 

for their implementation. As an example, Brazil has 34% of the CDM projects currently registered in 

the region with 285 projects, Mexico is second with 21% (177 projects) and Chile is third, with 10% 

or 86 projects. Other countries are on the bottom list with no significant participation, examples are 

Bolivia with 4 projects, Paraguay with 2 and Jamaica with only 1 project registered (Fenhann, 2013). 

CDM projects related to generation of electricity via hydroelectric systems are very popular in the 

region, while methane avoidance and landfill gas projects stand second as the preferred type of 

projects. As it also can be seen in Table 1, only 3 countries account for 65% of the total number of 

projects, namely Brazil, Chile and Mexico. For the Central American region in particular, Guatemala 

has 16 projects (accounting 1.9% of the total participation of the region), Costa Rica and Panama 

have 15 projects, Nicaragua 10 and Honduras 26 projects.  

Why are there so few CDMs in Central America? 

There is an interesting relation that can be seen in Figure 4, which shows the amount of CDM 

projects per amount of population. Countries with higher incomes per capita seem to be more 

adapted to the integration of CDM projects than those in which the income is lower. 

 

Figure 2 – Projects per amount of population compared to GDP per capita for Central American countries (The Economist, 

2010). 

For example, by the end of 2012, Guatemala is reported to have a GDP per capita of $3,178/annum, 

this means that about 1 CDM project per each million people is currently registered (The Economist, 

2010, Fenhann, 2013). Correlating the variables, the number of CDM projects in Panama and Costa 
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Rica increases with the increase of GDP per capita, 4 and 3 projects per million of population. As an 

exception, it is shown that GDP per capita of Honduras is of $2,247/annum while the number of 

registered CDM projects per million persons is of 3.5 CDM projects (The Economist, 2010, Fenhann, 

2013). Regardless of a deeper analysis of this relationship, it gives an initial idea of the context in 

which the dynamics of the implementation of CDM take place. The Honduran case should be 

particularly a matter of future research in order to understand and isolate the social, cultural and 

economic aspects that influence the existence of CDMs in Central American countries. There are 

several causes that can be mentioned to explain the low participation of the region in the 

development of CDM projects: a) lack of local interest for local individuals or organisations to 

implement CDM projects, b) lack of interest of international investors to import new technologies or 

processes to non-Annex I countries and c) no real alternatives for CDM projects to be implemented. 

The CDM Pipeline shows that since the creation of the mechanism, at a worldwide scale, 506 CDM 

projects were rejected or the validation was negative. 105 of these projects were from Latin 

America, accounting for 21% of the rejected projects, compared to the 12% of registered projects 

already mentioned at the beginning of this Section. From these projects, Guatemala accounts for 3 

and Honduras for 5 rejected or invalid projects (Fenhann, 2013). The lack of accountable 

documentation, the compliance with the CDM standards and in many cases the loss of project 

tracking mean that these are not seriously considered by the UNFCCC Executive Board as valid CDM 

projects. 

 

Figure 3 – Rejected or invalid CDM projects in Latin America by their type of project (Fenhann, 2013). 

This minimum past and present activity in cement CDMs demonstrates that there is a vast potential 

for new projects from which companies can obtain additional benefits from their traditional 
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at the time that become effective and legitimate ways of reducing carbon emissions while 

generating valuable CERs.  

 

Section 4 – Case study: Guatemala 

Can the sugar industry supply SCBA as a SCM to the cement industry in Guatemala? 

Sugar cane is one of the most important crops in Guatemala because of its economic, social, 

industrial and technological implications (Tay, 2010). Azasgua (Asociacion de Azucareros de 

Guatemala, 2012) reports that 22.9 million tonnes were produced in 2012 and account for the 

production of sugar and ethanol. Production of sugar was of 2.4 million tonnes for the year 2012 and 

represents 12% of total Guatemalan exports, accounting for $1.1 billion in national gross domestic 

product, while production of ethanol was of 2.0 million litres (The Observatory, 2012). USA, Korea 

and the Central American region are the main destinations of sugar exports, while ethanol is almost 

solely exported to Europe (Pérez and Pratt, 1997). 14 sugar mills are currently operating and sugar 

cane crops are distributed over 241,000 hectares in the South and Central regions of the country. 

Another important part of this industry is cogeneration of electricity, which generates energy by 

burning the remaining bagasse of processed sugar cane. About 6.0 million tonnes of bagasse are 

produced each year (Ministerio de Energia y Minas, 2011).  

On the other half, cement industry is another of the most important industries in Guatemala. Local 

production is of 2.4 million tonnes per year, with an 80% traded locally and a 20% sold as exports to 

Central America (Global Cement Report, 2013). Most of the local market is controlled by one 

company, Cementos Progreso S.A, which produces the 100% of clinker and about 90% of all of the 

cement (Velasquez, 2011). The company has 3 rotary kilns that produce 6,500 tonnes per day of 

clinker and 2 vertical cement mills (Global Cement Report, 2013). The proportion of clinker in 

cement is of 65% and the main SCM used are pozzolans, gypsum, limestone and slag. The industry 

grew steadily from 1990 until 2008 when local consumption decreased significantly. Current 

expansion of the industry involves a new US$350 million investment for a plant that will increase 

national production in 70% (World Business Council for Sustainable Development, 2012). It is very 

likely that both industries can generate synergy by collaborating with each other. Both cement and 

sugar cane industries are growing and demand more resources that cost less, that can comply easily 

with environmental policies and that can entice benefits for both parts. 

What are the potential reductions of CO2 from the project? 

Azasgua (Asociacion de Azucareros de Guatemala, 2012) has calculated that the local Guatemalan 

sugar industry produces about 6.0 million tonnes of sugar cane bagasse per annum from which 50% 

is moisture, resulting in 3.0 million tonnes of burnable bagasse that is available for cogeneration. 

Only 0.7 million tonnes are currently being used in this process, producing 873 GWh of energy 

(Ministerio de Energia y Minas, 2011). Standard values for conversion efficiency are between 70 to 

110 kWh of energy per tonne of sugar cane (Deepchand, 2001). According to Cordeiro et al. (2008b), 

6.6 kilograms of SCBA are produced per tonne of sugar cane and calculations of potential SCBA are 

performed with this assumption. Considering that the total production of the country is of 22.3 



million tonnes of sugar cane, it can be calculated that the potential mass of SCBA derived from 

burning the 100% of the available bagasse is of approximately 0.15 million tonnes of SCBA.  

On the cement production side, Velasquez (2011) reports that 80% of the cement produced is 

Ordinary Portland Cement (OPC) with a composition of 5% of gypsum, 5% limestone, 25% pozzolan 

and 65% of clinker. Assuming that 1 tonne of cement produced equals 1 tonne of carbon dioxide 

equivalent and using the average value of clinker content in cement (72%), the emissions related to 

1 tonne of clinker are of 1.39 tonnes of CO2 (Fairbairn et al., 2010). The total CO2eq that can 

potentially be avoided is the 0.15 million tonnes of SCBA (equivalent to avoided clinker production) 

times the 1.39 tonnes of CO2, resulting in 0.21 million tonnes. In addition, prices from CERs fell down 

on the second half of 2012 to US$2.32 but during the first half of these year kept stable at an 

average price of US$5.08. Based on this data, values for the gross income of the project can be 

established for both high and low estimations of the price, considering the historic values for 2012. 

This data is summarised in Table 4.  

Table 4 

Calculated and reference values to measure the effective carbon emissions abatement by using SCBA as SCM in 

Guatemalan cement industry. 

Description Value 

Sugar cane production per annum 22.9 million tonnes 

SCBA efficiency per tonne of sugar cane 6.6 kilograms per tonne 

Sugar cane bagasse ash per annum 0.15 million tonnes 

Clinker factor 0.65 

Carbon emissions per tonne of clinker produced 1.39 tonnes of CO2 equivalent 

Average price of CERs (first half of 2012, high estimation value) US$ 5.08/CER 

Average price of CERs (second half of 2012, low estimation value) US$ 2.32/CER 

Clinker that can be substituted in blend 6.25% 

Clinker production avoidance 0.15 million tonnes 

CO2eq reductions (CERs) 0.21 million tonnes of CO2eq 

Potential gross incomes of CDM project per annum, high estimation US$ 1.00 million 

Potential gross incomes of CDM project per annum, low estimation US$ 0.49 million 

 

Section 5 – Discussion - Possibilities for the implementation of the CDM project 

It has been shown that both CO2eq reductions and potential gross incomes from the proposed CDM 

project are of considerable magnitude compared to current registered projects. CDM Pipeline 

(Fenhann, 2013) reports an average of 0.13 million CERs for these existent projects. Most of them 

have fixed values of CO2eq reductions per year, while the proposed SCBA project can expand from 

year to year. Stakeholders are highly relevant for the development of the project. It is necessary to 

consider that the sugar and the cement industries are not the only stakeholders involved in the CDM 

project proposed. Other stakeholders include: international investors, local communities, 

government, concrete manufacturers and transport companies. What is intended is that the 

outcomes from the CDM project provide benefits not only at a corporate scale but also for the 

communities and the government itself.  

How can a CDM project using SCBA as SCM be implemented in Guatemala? 



Three possible working schemes were identified for the CDM project to take place, depending on the 

entity responsible of developing and implementing it. Scheme 1 proposes cement companies (CC) as 

the ones responsible for the development and implementation of the project. Scheme 2 proposes 

the sugar cane producers as the ones in charge and Scheme 3 makes use of a Third Party to be in 

charge of the project, considering that it can be local or international. 

Scheme 1 – Cement industry based 

This scheme proposes that the CDM project would be run by the cement companies (CC). The 

involvement of the international investor would be mainly in SCBA quality control and 

homogenization and transport of the product from the bagasse sites in the sugar mills or biofuel 

plants to the cement plants. The sequence for this scheme is as follows: a) the sugar cane companies 

(SCC) release the waste at an attractive price for the project and also achieve their environmental 

targets for the disposal of the ash; b) the cement companies use the SCBA as SCM and substitute 

clinker in the cement blend, reducing the emissions related to clinker production; and c) the project 

earns the CERs and revenues are distributed among the international investor and the CC. 

Pros: initial attractive low cost of the SCBA can increase the use of cement containing it, generating a 

considerable number of CERs, savings in production costs for the CC, environmental benefits from 

the reduction of material disposal, CC earns the CERs. 

Cons: SCC can set the price and thus preventing CCs to use the SCBA, quality control of SCBA must be 

paid with the money earned by CER transactions, project can lose attractiveness to the international 

investor with time, quality of SCBA can become variable and completely unsuitable for Type 1 or 

Type 2 applications. 

Scheme 2 – Sugar cane industry based  

This scheme lays out that the CDM project would be run by the sugar cane companies (CC). The 

involvement of the international investor would also be in SCBA quality control and homogenization 

and transport of the product from the bagasse sites in the sugar mills or biofuel plants to the cement 

plants, but in this case, the quality control facilities should be part of the sugar cane plant (or 

company). What it has to be ensured is that the CDM project is providing the proper material to be 

sold as a final product, in this case, SCBA that effectively become SCM and replace clinker or cement 

while maintaining the properties required by cement and concrete producers. The steps for this 

scheme are: a) the SCC generates the SCBA and provides it as a final product, ensuring its quality and 

homogenization, selling it at a fair price related to the CER revenue, b) both cement and concrete 

companies can buy the material to be used as Type 1 or Type 2 applications, c) cement and concrete 

companies decrease their use of clinker and of cementitious materials by increasing the use of SCBA. 

Pros: SCC earn revenues from CERs, international investors would invest just in the quality control 

and transport costs rather than in facilities and infrastructure, concrete companies would have an 

alternative to the use of cement, SCC can control better their processes in order to provide better 

quality of SCBA, transport costs decrease because the product can go directly to the concrete 

batching site.  

Cons: CC would have a competitor in the local market by using SCBA in Type 2 applications, the CDM 

project could lose its “additionality”, no additional positions are required outside of the SCC 



boundary, CC can stop using SCBA in Type 1 applications thus decreasing demand and creating a 

constraint to the project. 

Scheme 3 – Third party  

Scheme 3 proposes that CDM project would be run by a Third Party (TP) that can be a local company 

or the international investor itself. This scheme falls between the two industries involved, and 

requires the SCCs to provide the proper amount and quality of SCBA to the project, so the project 

can deliver it to the CC. At the same time, the CC can be willing to use the product or not, which 

would increase or decrease the demand based on their decisions, which are independent from the 

project itself. This scenario of very low demand can push the project to withdraw, not being able to 

achieve its economic objectives. The steps for this scheme are: a) SCC generates the SCBA as a by-

product and its sold as wastes to the TP, b) the TP buys and transports the SCBA to their facilities for 

processing and homogenization, c) when the SCBA is ready to be dispatched, the TP is also in charge 

of providing it to the final destination, either Type 1 or Type 2 applications consumers, and d) CERs 

are earned by the project by generating a SCM with lower emissions that those related to clinker and 

cement consumption. 

Pros: project independent from CC or SCC economic interests, TP is responsible for the project, 

creation of new positions for jobs, utilization of wastes is ensured by the TP, price of CERs is 

dependent only on the operative costs of the project and less dependent on the international prices.  

Cons: TP relies on many external variables, cooperation of CC and SCC is mandatory for the project 

to succeed, project sensible to SCBA price fluctuations, TP cannot enforce SCCs to comply with 

quality standards of SCBA. 

Which is the best Scheme? 

The three schemes proposed have strong and weak features, and this is summarized in Figure 4. 

Scheme 1 seems to work better under government policies that require the sugar industry to reuse 

or recycle their wastes, so there would always be an interest for the industry to become a supply for 

another industry. There is some possible further investment from the international parties not only 

on the quality control and transport areas but also in the cogeneration area, if industries agree to 

cooperate. If the project demonstrates to be sustainable and results in additional benefits, it can be 

expanded to the sugar industry. In addition, price of CERs does not threaten the consumption nor 

the production of proper SCBA that can be used as SCM, but at the same time the scheme is not able 

to enforce the SCC to produce proper material. Inefficient thermal equipment in the cogeneration 

stage can reduce the amount of SCBA supplied to the CC regardless of how well built is the quality 

control service. Another consideration is that under this scheme, cement companies would prefer to 

work solely in Type 1 applications of SCBA. The use of SCBA in Type 2 applications reduce the use of 

cement in concrete because the companies themselves open the possibility that customers could 

choose between expensive cement or a low cost alternative such as SCBA, reducing the profits.  



 

Figure 4 – Schemes for implementation of a CDM project using SCBA as SCM. 

Scheme 2 puts a lot of pressure on the sugar cane industry because it would require that the 

bagasse cannot be considered waste any longer. Under these conditions, the industry would have to 

achieve specific quality control parameters of SCBA to supply both Type 1 and Type 2 applications. 

CER prices would not impact considerably in this scheme since high CER prices would diminish 

demand but the SCC would have the flexibility to decrease this prices having a continuous steady 

production. Moreover, the project could get new CER buyers because of the low prices available. 

Price of standard SCM is also another fluctuating variable that could impact the motivation of 

cement companies to obtain alternative sources. The lower are these prices than the price of SCBA, 

the less justification for companies to acquire the material, thus decreasing consumption (Fatemeh, 

2013). New jobs in the sector would also be available, permitting the industry to participate as an 

actor of sustainable development. The strongest argument to back up the implementation of the 

project via Scheme 2 is that sugar companies can assure the production of adequate SCBA to be 

used as SCM regardless of the application. In addition, it gives the possibility to SCC to negotiate with 

concrete producers that need to decrease their costs, this is, adding another potential customer if 

the CC decide to stop their consumption.  

Scheme 3 suggests the most standard scenario in comparison with current registered projects. Main 

issues that arise with this scheme are the lack of means to enforce SCC to provide the proper 

material, CC can deliberately fluctuate the demand of material and thus impacting the project. 

CDM Project

Scheme 1
Cement industry based

CC buys the SCBA as wastes and uses 
it as SCM to replace clinker.

Pros:  
-Low cost of SCBA. 

-Savings in production.
-Environmental benefits.

-CC gets the CERs.

Cons: 
- SCI can set the price.

- SCBA quality control costs to CC.

Scheme 2
Sugar cane industry based

SCC sells the SCBA as SCM final 
product. 

Pros:
- SCC sells the SCBA and receives the 

CERs.
- SCC can get the benefits of 
international investment and 

technology transfers.

Cons:
- SCBA quality control costs to SCC.
- Depends on standards for cement 

and concrete.

Scheme 3
Third party

CDM project run by third party, 
independent from CC and SCC

Pros:
- TP controls the management of 

SCBA.
- Quality control costs are paid with 

revenues from CERs generated.
- Generation of new jobs locally.

Cons:
- Depends on CC and SCC 

cooperation.
- Third party cannot enforce non of 

the other industries to comply.



According to Klee (2004), companies in the cement industry will start to migrate to more sustainable 

options, causing all of the companies to work under more environmental and social commitments. 

Measures like this can foster that the cement industry demand more SCBA with specific 

cementitious properties. The main problem with Third Party based CDMs using SCBA is that the 

product will have constraints in the production and consumption ends. The relative freedom that 

can be perceived externally can suggest that the project will run better without corporate 

attachments, but the lack of direct links can make both industries to completely underestimate the 

CDM project and this will eventually shut down.  

Is a CDM project using SCBA as a SCM enough to reduce emissions? 

Due to the complexity of the processes and the market, financial and technologic circumstances, 

some authors suggest that real carbon abatement options can be achieved by a combination of 

small measures (Madlool et al., 2013, Mao-Chieh, 2012). New and better SCM can also be developed 

in the upcoming years, which could make more industries to work synergically and with sustainable 

purposes (Tangchirapat et al., 2009, Cordeiro et al., 2008a, De Paula et al., 2009, Frías et al., 2007, 

Villar-Cociña et al., 2008). However, for the actual scenario the industry should rely on the proven 

carbon emission reductions provided by SCMs and try to maximise their use, even if this depend on 

higher costs of transportation and management (O’Brien et al., 2009). As it was mentioned earlier in 

Section 4, there are two estimations for the profitability of the project that rely on CER international 

prices. The need for a basic floor price can be a solution for the unpredictability of the economic 

bottom end of the project (using the low estimation values). This solution has already been 

proposed by some authors (Brown et al., 2004, Greiner and Michaelowa, 2003). Nevertheless, since 

governments are not able to reach international and formal accords, speculation from CER prices will 

unconditionally flow over CDM projects. 

Conclusions 

1. The emissions reduction from a potential CDM project using SCBA as SCM in Guatemala is of 

0.21 million tonnes of CO2eq per year. 

2. Gross incomes from a potential CDM project using SCBA as SCM in Guatemala can be as high as 

US$1 million under high estimations and of about US$0.49 million per year. 

3. The most adequate working scheme for the project to be developed is a sugar industry-based 

scheme, in which the CDM project is under control of a sugar company. 

4. There is an eminent need for a price-floor of CERs for CDM projects to succeed. 

5. The use of SCBA as SCM in the cement industry proves to be an efficient way of enticing 

sustainable development in Guatemala.  
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