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Scientists around the world have agreed that climate variability is the result of the increase of emission of greenhouse gases into the atmosphere due to human activities.  For this reason, United Nations enacted Kyoto Protocol to tackle global warming by setting up rules for reducing and trading greenhouse gases such carbon dioxide.
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This market works through supply and demand. Therefore, there are two main actors involved. Forest owners with their forest carbon and companies which have carbon commitments and need to offset their carbon emissions to forest owners.   As a result, forestry systems are an option not only for reducing CO2 from the atmosphere, but also as an additional stream of revenue for forest holders.    In Guatemala where this research is being undertaken, 40% of land is owned by small forest owners and hence, it has the potential to explore carbon markets and to receive some economic benefits from them. However, there is a gap in between that affect SMALL forest owners to do that.  So, what do we have in here that affect small forest owners?
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Four main constraints that affect small landholders.  Current international regulations require large extension of land with stable carbon stock, There is a lack of access to carbon markets information, It’s quite expensive to demonstrate how much carbon forest can sequester, and  Forests are always under threat of being affected by environmental disasters such as floods, droughts, forest fires.
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Having said that. Lets think that each of you is a small forest owner and hence you cannot tap into carbon markets. So, how can I do to make carbon markets work for you? Well, lets set up a system by applying what we call CARBON BANKIN APPROACH.  What carbon banking does is to treat forest carbon in the same way a financial institution treats capital… you can deposit or withdraw you money at anytime. In this case, each of you can deposit you forest carbon in the bank and the bank as a broker will withdraw forest carbon when trading to companies/clients who have carbon liabilities in exchange of annual rental payments. At the end, each of you is being encouraged to keep you forest stand. To start the analysis some research questions have be addressed.  
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The overall research question is…… to explore what’s the potential of carbon banking to include small forest owners  into the carbon trading system and provide them some payments for keeping forest.   To answer this, I had to answer these two questions first. On one hand, what is the size of carbon pool considering forest fire risk and on the other one, how much can the bank afford to pay them?  Which methods I am going to use to answer these questions? 
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Two analyses were undertaken.  Risk and carbon payment analysis. Firstly, to calculate the size of carbon pool available for renting out, area burned annually over the last 10 years was used in three zones in Guatemala to estimate the risk of loss forest carbon due to fire. This information is used in Monte Carlo simulation to model risk-adjusted carbon available for leasing.  This method is a means of statistical evaluation of mathematical functions using random samples. There is always some error involved with this scheme, but the larger the number of random samples taken, the more accurate the result. In this case I ran the Monte Carlo 10,000 times to know the probability of forest being burned.   Secondly, Carbon Payment analysis through sensitivity analysis was used to determine three scenarios.  These scenarios were addressed to know how “variable costs” may affect profit margin, % of participation of small forest owners and the maximum payment the bank can afford to small forest owners.   
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By doing so, these are the results.  With 6,734 small forest owners divided in these three zones, a  risk-adjusted carbon available for leasing was obtained after running Monte Carlo analysis. This is the effective carbon pool provided by small forest owner considering forest fire risk.  For instance, the most affected zone due to fire is Wet and moist which shows that only  96% of CO2 is available for renting out. Same adjustment can be seen for Dry zone with 97% and 98% for Montane. After renting out this carbon available the bank’s income tends to follow this logic.... the higher the volume of carbon is, the higher income for the bank.   Now moving forward and answering how much can the bank afford to small forest owners, empirical variable and fixed costs were taken into account.
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In terms of fixed costs, the bank can start working with carbon management experts, monitoring plan, monitoring at field level, validation and verification processes. Due to carbon banking allows deposits and withdrawals at anytime, contracts between small forest owners and the bank were considered as the main variable costs. Having analysed INCOME and COSTS,  a carbon payment analysis was undertaken by modifying fixed costs and in so doing, 3 scenarios were set.  These are based on, for instance, what would be the maximum payment if carbon banking runs with these fixed costs (USD 430,000), what would be if 25% of fixed costs are reduced and if 50% is also reduced. 
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What this scenario shows is, on this side different levels of participation of small forest owners, at the top… different profit margin rates. As a result, a maximum prices the bank can paid are shown.  As can be seen the fewer small owners in the scheme, and the higher profit margins, the lower price the bank can afford to paid.But lets analyse what happen at 5% of profit rate and with 80% of small landowners in the scheme the bank could afford 0.138 USD/tCO2/yr. 
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So, how much money could small forest owners receive per Hectare per year. For these 3 zones the average carbon captured are 26 for the dry zone, 196 for Montane and wet and moist 186. The best scenario would be No. 3 as it represents the highest amount of money per hectare per year.  
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