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We have serious concerns about the project applications:

Firstly, we believe that some of the figures used by the applicants for calculating greenhouse gas emissions from the projects and CERs are incorrect, resulting in a wrong and inflated estimate of CERs, regardless of any other concerns regarding the methodology.

Secondly, we would like to point to the lack of scientific consensus about corn ethanol resulting in any greenhouse gas savings compared to fossil fuels, and the growing evidence that it instead results in higher life-cycle greenhouse gas emissions, even in the absence of any land use change.

Thirdly, we have serious concerns about the projects ability to contribute towards ‘sustainable development’.  We fear that, instead, it will worsen food security in Mexico and cause long-term damage to soil and fresh water supplies.

Finally, we have concerns over claims that air pollution will be reduced, over additionality, and over possible double counting if a proportion of the ethanol is exported to the US rather than used within Mexico.

Possible errors in the application:

Please note that we have not been able to look at all of the figures provided – there may be errors in other figures used, too.

1. Conversion of feedstock to anhydrous ethanol:

On page 5, the applicants state that 30 million gallons of anhydrous ethanol a year will be made from 290,000 tonnes of grain.  On page 10, they state that the maximum feedstock will be 267,000 tonnes per year.  Even using the higher figure of 290,000 per year, we cannot see how this can be made into 30 million gallons of EtOH.  According to Tadeus Patzek (with reference to Shapouri et al, USDA’s 1998 Ethanol Cost-of-Production  Survey, Agricultural Economy Report 808, USDA, 2002) , 8.5% of the mass is lost during dry milling, hence 290,000 tonnes of corn will yield 246,000 tonnes of dry matter.  Using his calculation of  0.435L EtOH per kg of dry matter, 290,000 tonnes of grain will yield 23.59 million gallons per year (tinyurl.com/6yoec ).  If this is correct, then both the amount of grains required to produce 30 million gallons of ethanol and the life-cycle greenhouse gas emissions will be higher than suggested by the applicants.

2. Per hectare corn yields:

The applicants predict per hectare yields of 8.5 to 10 tonnes, with a predicted 10 tonnes per hectare during the period May to June (Table 3).  We are concerned that those estimates may be excessive.  A 2004 report by USDA states that the average per hectare yield of corn in the US is only 8.5 tonnes, whilst average per hectare corn yields on irrigated land in Mexico was 5.8 tonnes (tinyurl.com/yulpyf).  One USDA/FAS report states that corn yields in Sinaloa in 2001 were 8.5 tonnes per hectare – lower than the average reported by the applicants (tinyurl.com/ysxdyz). We would also question whether recent severe droughts have been factored into the calculation when calculating the longer-term average (1998/99, 2000, 2006).
3. Relative fuel efficiency:

On page 47, it is stated that the relative fuel efficiency of androhydrous ethanol compared to gasoline is 0.95%.  Our understanding is that relative fuel efficiency is calculated by either comparing energy contents, which is generally done by comparing the respective lower heating values.  According to data by the Oak Ridge National Laboratory (tinyurl.com/t4x96), the lower heating value of ethanol is 26.7 GJ/t.  The lower heating value of gasoline is around 43.5 GJ/t .  Using those figures, relative fuel efficiency is 0.61, not 0.95.  Accordingly, all claims about ‘greenhouse gas savings’ from the proposed project would appear to be inflated by at least 35%, regardless of other concerns about the methodology.

4. Nitrous oxide emissions linked to fertiliser use:

The applicants define the climate in the region as ‘tropical dry’ and soils as ‘high activity – clay soils’ (Table 8).  They also state that the land has been in long-term use as cropland.   On page 49, however, they calculate N2O emissions from soil based on the land being ‘temperate and boreal organic nutrient poor forest soil’, using a default value of just 0.1 tonnes of N2O-N per hectare per year.  Our understanding is that, if this is indeed organic soil as suggested by the applicants, then the correct default value is that for tropical organic crop and grassland soils, which is 16 tonnes of N2O-N per hectare per year (see chapter 11 of volume 4 of the 2006 IPCC Greenhouse Gas Inventory Guidelines). 

Greenhouse gas balances of corn ethanol:

There has been ongoing scientific debate as to whether corn ethanol has a positive energy and greenhouse gas balance compared to fossil fuels.  A 2006 study, “Ethanol can contribute to energy and environmental goals” by Alexander Farrell et al, published in Science (tinyurl.com/ywlj5f) suggested that corn ethanol has modest greenhouse gas savings of 13%, though soil erosion as well as land-use change have been excluded.  Those findings significantly differ from those in a 2006 paper by Tad Patzek, Thermodynamics of the Corn-Ethanol Biofuel Cycle”, published in Critical Reviews in Plant Sciences (tinyurl.com/6yoec).  Regardless of those differences, however, all findings regarding a positive greenhouse gas balance for corn ethanol have been put into question by a recent new study by Paul Crutzen et al (tinyurl.com/2f46zg).  This suggests that the figures quoted by the IPCC for indirect N2O emissions linked to N fertiliser use are  far too conservative, and that the overall N fertiliser to N2O conversion rate appears to be 3-5%, not 2% as suggested by the IPCC. Based on this paper, N2O emissions linked to corn ethanol production, expressed as CO2 equivalent, are up to 50% higher than CO2 emissions saved by replacing fossil fuel petrol.  

Given both the ongoing scientific debate over energy and greenhouse gas balances of corn ethanol and this new evidence, we believe that there is no firm scientific case for assuming that corn ethanol results in any greenhouse gas savings.  We believe that extreme caution needs to be exercised regarding any CDM project involving N-fertiliser use.

We also have a number of specific concerns about assumptions made by the project applicants:

Nitrous oxide emissions from fertiliser use:

+ The applicants assume that there will be no indirect N2O releases from N fertiliser use through N leaching or runoff (p.51).  The 2006 IPCC Guidelines, however, state: “For humid regions or in dryland regions where irrigation (other than drip irrigation) is used, the default FRAC LEACH-(H) is 0.3.  We can see no justification for assuming a 0 default value for N leaching or runoffs.  No evidence has been provided that leaching and runoff will not occur, particularly since the cropland is irrigated using canals.

+ N2O from volatised and re-deposited N (default value of 0.01 kg N2O-N) also appears to have been ignored from the IPCC guidelines – only volatisation from synthetic and organic fertiliser is counted.

2. Carbon dioxide emissions linked to fertiliser use:

The proposed methodology would include nitrous oxide emissions, but not carbon dioxide emissions linked to fertiliser use.  The 2006 IPCC guidelines, however, state that carbon dioxide emissions linked to the use of fertilisers, including lime and urea should be calculated (tinyurl.com/298tfu). 

3. Soil carbon losses:

The assumption is that there will be no soil carbon losses linked to maize or sorghum cultivation in the project area.  No evidence has been provided which shows that no soil erosion is occurring from maize or sorghum production in the area.  

The UN Food and Agriculture Organisation state that the average soil loss rate in Mexico has been estimated as 2.8 tons per hectare per year, with 80% of all land being affected by erosion and 90,000 hectares of land per year becoming unproductive (tinyurl.com/ywwh83).  Irrigation is a major contributor to soil erosion.  A 1982 survey showed that already at that time most of the land in Sinaloa State was affected by soil erosion (see: tinyurl.com/2dxtnq) . Given these statistics and the lack of any evidence provided which shows that soil erosion is not happening in the project area, we believe that that the assumption is not safe and should not form the basis of any decision by the CDM Board.  There is abundant evidence linking corn monocultures to soil erosion, 

Sustainable Development:

In the discussion about the paper “Ethanol can contribute to energy and environmental goals”, Alexander Farrell and his colleagues state that they agree that more sustainable forms of production than corn ethanol must be found.  There is strong and growing evidence that corn ethanol production is not sustainable, and has a significant adverse effect on soil, fresh water and biodiversity.  We also fear that this particular project is likely to have a serious negative impact on food security in Mexico.
Food security:

We are extremely concerned that the applicants rely on ‘corn surplus’ production from Sinaloa state, rather than looking at Mexico as a whole, particularly since Mexico is a major met importer of maize.  In 2006, Mexico imported 7 million tonnes of maize, around 35% of domestic consumption.  Given that corn is the staple food in Mexico, diversion of domestic production for ethanol is likely to make the country more vulnerable to world market price fluctuations and potential global shortages.  Early in 2007, tortilla prices rose steeply, sparking major protests, and this coincided with a ten-year peak in world market prices which, according to the Food and Agriculture Organisation, was caused by the rising demand for corn ethanol in the US (tinyurl.com/29upl6).  Although the FAO Food Outlook for November 2007 expects US exports of corn to increase in coming months, the US government’s policy will result in substantial increases in corn use for ethanol during the duration of the project, which will almost certainly suppress exports and drive up world market prices for corn in the long term.  According to the International Food Policy Research Institute (IFPRI), ‘aggressive biofuel growth” will increase global maize prices by 20% by 2010 and by 41% by 2020 (tinyurl.com/ywg3kl).  

Those figures take no account of climate change. According to the IPCC Assessment Report, 4, maize yields in Mexico are expected to decrease in future, according to several Global Circulation Models (tinyurl.com/yq9sfe).  

Ethanol production, particularly from corn, is highly controversial in Mexico, mainly due to fears that food security will be eroded.  During the debate of the Bioenergy Law which was passed in April 2007, six political parties tried to get corn excluded for this reason (tinyurl.com/yps9xu) .

The proposed project will reduce the amount of domestic maize available for food at a time when global corn prices are expected to soar.  According to UNICEF, child malnutrition rates between 1995 and 2000 were 8% (tinyurl.com/yu95e2).  IFPRI state that for every 1% rise in food production, food consumption expenditure in developing countries decreases by 0.75%, as poor people switch to less nutritious food.  By reducing the amount of maize available for food from domestic production, and by contributing to rising corn prices in Mexico, we fear that the proposed project could well result in higher malnutrition rates.  
Water: 

Sinaloa has been seriously affected by drought on several occasions in recent years and is threatened by long-term fresh water scarcity.  Ethanol refineries use around 10 gallons of water for each 1 million gallon ethanol production per year.  The ethanol refinery will thus use an estimated 157 million gallons of water per year for 30 million gallons of ethanol (see: tinyurl.com/yzn473).  We understand that the water requirement for 1kg of corn is between 1,000 and 1,800 kg of water (tinyurl.com/36d28t).  This means that production of 290,000 tonnes of corn will require 290 billion litres to 522 billion litres of water per year.  Those are approximate figures – given that a small percentage of the land will be used for sorghum which requires slightly less water than corn, and also given the fact that more land and thus more water may be required to meet the 30 million gallon of ethanol target, as discussed above. 

80% of freshwater in Sinaoloa is currently used for irrigation and the National Water Commission classes 41% of aquifers in Sonora, Sinaloa and Nayarit as over-exploited (tinyurl.com/26b7v4).  Freshwater shortages can be expected to become worse in Sinaloa.  We cannot see how a water-intensive industry like corn ethanol can be classed as ‘sustainable development’ under those circumstances.

Air pollution:

The applicants state that air quality will be improved by the use of ethanol in urban centres (p.2).  This does not appear to be backed up by evidence.  A recent study by Mark Jacobson, published in Environmental Science&Technology, 18th April 2007, suggests that high ethanol blends would reduce levels of benzene and butadiene but increase those of the VOCs formaldehyde and acetaldehyde, as well as increasing ground-level ozone and thus leading to an increased incidence of respiratory illness(tinyurl.com/38tw9c).  Low ethanol blends (such as those supported by the project), on the other hand, have been linked to higher emissions of VOCs and NOx, exceeding reductions in carbon monoxide and thus increasing overall ground-level ozone (tinyurl.com/3294ml). 

Separately, the US Enviornmental Protection Agency state that ethanol refineries emit significant amounts of VOCs including formaldehyde and acetic acid, as well as releasing methanol (tinyurl.com/j73gd).

Additionality:

Construction of the Destilmex refinery was started in 2006 (tinyurl.com/yurd7f), though it was suspended for a short period in October 2006.  An USDA report dated August 2006 confirmed that the Destilmex refinery was being built with an investment of over US$50 million (tinyurl.com/ys5sjc).  A December 2007 USDA report confirms development of the US $56 million project.  There is no evidence that the opening or running of the refinery do in any way depend on CDM funding.  

Double counting:

The applicants state that production will be exclusively for the domestic market.  This is contrary to numerous reports that at least part of the production is for export to the United States.  See:

tinyurl.com/23jyv5 , tinyurl.com/ynw8tw , tinyurl.com/ywryn9 and tinyurl.com/22fjbc.
We believe that claims that the ethanol will be exclusively for domestic use need to be very carefully examined, given the large number of reports to the contrary.
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