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Abstract

The main objective of this research project is to estimate the economic value of some externalities of forestry and cattle production in Uruguay in order compare the net benefits of each activity after adjusting their gross value added (GVA) by these externalities. Based in the fact that afforestation has several environmental impacts ranging from excessive water use to soil acidification and biodiversity loss (Delgado et al. 2006; Farley et al 2005), we will (a) identify the externalities originated by the afforestation and extensive cattle ranching activities in soil and water, (b) internalize them in a Cost-Benefit Analysis for each of these activities, and (c) compare this results to obtain an approximation to the true opportunity costs of forest production. 
Research Problem

Uruguay is located in the Pampas Bioregion, a landscape dominated by grasslands. For centuries, cattle ranching and its byproducts have been pillars of the Uruguayan economy. In 2006, cattle ranching accounted for 44% of the country’s exports.

In 1988 Uruguay approved Law 15.939, which marked the beginning of subsidies and tax exemptions on forest plantations. Since then, plantations have been growing at an annual rate of 91%. While they now cover almost 4% of the territory, more than 20% of the country falls under the category of forest priority land. In 2006 forest products represented 5% of Uruguayan exports.

Pressure is building to direct more land towards this use. The demand for paper will continue to increase world wide, and some analysts suggest that up to four paper mills could be installed in the country. The spread of forest plantations into areas previously dominated by natural grasslands creates competition with other land use activities. 
 Furthermore. the process has several environmental impacts ranging from excessive water use to soil acidification and biodiversity loss (Delgado et al. 2006; Farley et al 2005). Nevertheless, Current market structures in Uruguay  do not account for most environmental externalities and these impacts have not been valued in economic terms, so as to shed light on the true benefits that directing more lands to forest plantations yields to the Uruguayan economy. The issue is of key importance to guide land-use planning in the country. 
The main objective of this research project is to estimate the economic value of some externalities of forestry and cattle extensive production in Uruguay in order to compare the net benefits of each activity after adjusting their gross value added (GVA) by these externalities. 



(Bainbridge 1983, 2004, 2006; Antheaume, 2004). YO NO CITARÍA A NADIE PARA DECIR ESTO. Y MENOS A ESTOS QUE NO LOS CONOCE NADIE. SI VAN A CITAR A ALGUIEN YO DIRÍA ALGO ASÍ COMO WE KNOW FROM PIGOU ¿? THAT. CURRENT MARKET STRUCTURE.... DE TODAS FORMAS, ME PARECE MÁS RELEVANTE DECIR QUE EN URUGUAY CURRENT MARKET STRUCTURES......It has been argued that if the full costs were internalized, many market transactions would not occur (Ròbert et al., 2002; McDonough and Braungart, 2002; Young, 2006). ESTAS CITAS SON “OSCURAS”. AUNQUE QUIZÁS LES SIRVEN COMO SEÑAL DE QUE NECESITAN UN “POPE” DE LA ECONOMÍA AMBIENTAL PARA HACERLES DE GUÍA, QUE ES EL OBJETIVO DE LACEEP. A variety of approaches exist to internalize environmental costs (Le Goffe, 1999; Pretty et al, 2000). The most popular approach, Cost- Benefit analysis ¿A QUÉ OTROS “APPROACHES” SE REFIEREN? YO PENSÉ QUE ERAN MÉTODOS DE VALORACIÓN A LO QUE SE REFERÍAN EN LA ORACIÓN ANTERIOR. (Huber, 1998; Randall and Loomis, 2001), compares benefits and costs to society emerging from policies, programs, or actions to protect or restore ecosystems.  Benefit-cost analysis measures the net gain or loss to society from a policy or action. This is the approach that we are going to take in this research project.

Although there have been very few internalization exercises in Uruguay (Alvarez y Molina, 2004; Estevez Carrizo, 2005), HAY MÁS MONOGRAFÍAS EN LA FCEA none examined afforestation. 


Given the number of potential externalitites in both cattle ranching and sylviculture activities, we will concentrate in he two that we consider the most important: water and soil externalities. The current consensus is that afforestation will alter many ecosystem processes, including water yield. The hoisted zones generally reduce the amount of water in the water reserves of the land because they consume much water than the nonhoisted region (Farley et al, 2005; Pérez Arrarte, 2007). EXPLICAR MEJOR ESTO.
Usually it is said that forestry impoverishes soil. There is loss of nutrients due to the greater erosion of the ground (Palmberg-Lerche, 2002). Delgado et al. (2006) found that in Uruguay, forested soil presented lower pH, higher exchangeable aluminium, and lower base saturation than grassland soils (Delgado et al, 2006).
How the research project will contribute to the solution of the problems identified

There has been considerable debate regarding the growth of the forestry sector and the potential environmental impacts. The opponents argue that these plantations have several environmental impacts that range from excessive water use to soil acidification and biodiversity loss (Delgado et al., 2006; Farley et al 2005) ¿DELGADO Y FARLEY SON OPONENTES? Those in favor of the plantations focus on the economic benefits and state that plantations employ more people per hectare than cattle ranching and are the bases for the creation of an industrial sector in the country. 

The comparison between the two activities (forestry and cattle ranching) will give an approximation to the environmental impact of afforestation on water and soil. NO. LES VA A DAR UNA COMPARACIÓN DE LOS BENEFICIOS NETOS...Internalizing these costs would be a first step towards understanding the real economic benefits afforestation and cattle ranching have as productivity models.   ESTO
The results of this study will provide policy makers with more information and new evaluation tools necessary to evaluate future land use policy options
Research Objectives

General objectives

We will identify some of the externalities originated by the afforestation process, and then compare this internalization with extensive 
cattle ranching. Once we have compared both productivity models, we would obtain an approximation of the true costs of forest production with relation to the main, and historical, production sector in the country.  ESTO YA “LO ARREGLÉ” ARRIBA. VER.
Specific Objectives
Our first step will consist in internalizing the environments impacts of forestry production on soil and water: measuring soil acidification and decalcification and  water consumption. 

Secondly, we will apply the same procedure to internalize environment impacts of extensive cattle ranching. ¿SON LOS MISMO IMPACTOS LOS QUE VAN A INTERNALIZAR? ¿AGUA Y SUELO? ¿HAY ALGUNO QUE ES MÁS IMPORTANTE EN LA GANADERÍA Y QUE NO ESTÁ EN LA FORESTACIÓN? DECIRLO.
Research Methods

Hypotheses to be tested or research questions to be answered

Our research questions are: 

 Besides the economic subsidy provided by the state, is forestry production also appropriating for itself a natural subsidy that has not been accounted? ESTO SE PUEDE REDACTAR MEJOR. COMO A CUÁNTO ASCIENDEN LOS COSTOS EXTERNOS DE LA FORESTACIÓN.
Will forestation remain as profitable an activity if environmental costs are internalized? 

The variables or factors to be measured or otherwise addressed by the research
In order to apply the cost-benefit analyse we will enumerate and evaluate all ¿ESTÁN SEGUROS?of the measurable (¿QUÉ QUIERE DECIR MEASURABLE? ¿QUÉ ES ALGO NO – MEASURABLE? benefits and costs (traditional and environmental) and compare them.
One of the alternatives we are working on is this: ES NECESARIO ESTA ASECCIÓN. SI LO ES, RE-REDACTAR
a) In order to obtain the incomes of each sector -forest and cattle ranching-, we need 
TO OBTAIN INFORMATION ON output (of forestry and cattle ranching production) and
 the EXW (Ex Works) unit price. 


b) In order to calculate the PER – HECTARE internal costs of production for each activity we need the market p
rice of each hectare in Uruguay, related to a specific Coneat
 Index; the market price of the sapling used in the specific plantation considered; the m
arket price of the cattle multiplied by the number of animals in the hectare under consideration; the n
umber of people occupied on each activity (per hectare), and the a
verage wage on each sector,


(c) In order to estimates the environmental costs we are going to collect information on
                               Water Consumption and 
Soil Acidification and calculate its opportunity cost. We will also calulate the costs of restoring the soil calcium contents by ...; 
Soil Decalcification (the cost of a bag of calcium multiplied by the numbers of bags needed to return the loss of calcium to the soil).

Explanations of sampling or selection procedures.

We will estimate the environmental costs based on two plots, both with the same medium CONEAT index value
, and both part of the forestry priority areas. One of the plots will be under forestation and the other use for extensive cattle ranching. Both selected areas fall under the forestation priority areas. By limiting the geographical scope of the analysis we can focus on two pair of projects (forestry and cattle ranching). The use of the CONEAT index is important for it is the basis for determining if a portion of land falls under the forestry priority category or not. 

Then, we plan to select a series of variables, such as: price of land, price of production, price of sapling, water consumption, soil acidification and soil decalcification, for which there is information that we can use to internalize the environmental costs. ESTO YA LO DIJERON. VALE MÁS QUE DIGAN DE DONDE LO VAN A SACAR.Particularly, we will consider water and soil environmental costs. We will consider soil acidification, soil decalcification and water consumption. It has been argued that forested soils present lower pH than soils under the previous grassland (Delgado et al, 2006). Some analyst found that forestry impoverishes soil. There is a loss of nutrients due to the greater erosion of the ground (Palmberg-Lerche, 2002). YA CITAROIN EFECTOS. NO HABLEN MÁS DE ESTO. AHORA ESTÁN EXPLICANDO OTRAS COSA.
Soil decalcification is the result of the lost of calcium in the ground. If the soil has no calcium reserve, decalcification will be a first step towards acidification. Environmental heterogeneity is created by soil decalcification and down-slope mass movement, resulting in exposure of calcareous sub-soils on steeper slopes and accumulation of carbonate-poor, sandier soils at slope bases. Conservation of vegetation diversity requires that processes important in creating this environmental heterogeneity continue to operate. Possible threats to the continuance of these processes are identified (Moles et al., 2003). ESTO SI VA, VA ANTES.
The methods to be applied in collecting primary and secondary information will be interviews with experts and governmental on line data bases. ESTO VA AL COMIENZO DE ESTA SECCIÓN.
Sources of information: 

Office of Programming and Farming Policy; Direction of Farming Statistics; Main Direction of Forestry; Central Bank of Uruguay; Main Direction of Renewable Natural Resources.

ESTO TIENE QUE IR ANTES, DONDE DICEN UE SOLO VAN A CALCUKLAR AGUA Y SUELO: However, the analysis will not include the industrialization phase. We propose to limit the analysis from preparation of land for plantation or grazing to the slaughter house for cattle ranching, and to the port or industrial plant in the case of forestry. Including the industrial process will need a much larger project that can be part of a second phase.

Applying market prices to an environmental cost is criticized by part of the literature (REFERENCIAS). However this methodology is the most appropriate one for this case, given the limited information available in relation to the environmental impacts of afforestation. EXPLIQUEN MÁS ESTO UN POCO MÁS ARRIBA CUANDO DICEN QUE VAN A CALCULAR COSTO DE OPROTUNIDAD DEL SUELO.
Expected results and dissemination

Our hypothesis is that cattle ranching will be less affected by the internalization of costs than forestation. The ecological basis for this argument is that cattle ranching is based on the country’s natural pastures, therefore makes better use of ecosystem services and has less impact than forestry. SUFICIENTE DE DELGADO Y FARLEY. CREANME. 
Apart from being a tool for decision makers, the results of this research project may contribute by providing society at large with new knowledge about this production process. Productive options could be analysed from an integral point of view, considering not only monetary benefits of each productive model, but also environmental impacts.  DIGAN QUE VA A AYUDAR A DISEMINAR LOS CONCEPTOS DE LA ECONOMÍA AMBIENTAL POR ESTOS LARES.
We hope to produce several articles within the time that the project lasts. Those articles will be published in Claes´ web pages such as: www.economiasur.com, www.ambiental.net and www.agropecuaria.org. PIENSEN EN SI LES SIRVE DECIR QUE APUNTAN A ECOLOGICAL ECONOMICS. We will also prepare a seminar, in which we will present our research project and its preliminary results to key people. ¿QUIEN?
Institution and personnel

CLAES has been active in environmental ISSUES for more than two decades. Our main activities include:  research on conservation strategies and management of natural areas; analysis of ecological, political, economic and ethical dimensions of sustainability in Latin America; research analysis and outreach on the field of sustainable agriculture.

The research team leader is Carolina Villalba. Carolina is an economist whose field of research is environmental economics. UN “ECONOMIST” PUEDE SER UN PHD. ME PARECE QUE PUEDE SERVIR PONER QUE CAROLINA ES UNA BA IN ECONOMICS. Mariela Buonomo and Paola Visca are in their final year of a BA in Economics, they will be working on bibliographic and data research. Diego Martino has a Ph.D in Geography and Environmental Studies; he will be collaborating with research related to the potential environmental impacts of afforestation and cattle ranching. 
We are presenting the curriculum vitae of the research team in annex III. 

Timetable

	Activity
	First QUARTER
	Second trimester 
	Third trimester
	Fourth trimester

	Bibliography research
	
	
	
	

	Data research  
	
	
	
	

	Interviews to key experts
	
	
	
	

	Methodology analysis s
	
	
	
	

	Data analySIS
	
	
	
	

	Writing 
	
	
	
	


Budget
	Item description
	Amount in US$

	Research expenses (salaries)
	7000

	Research expenses (non salary related)
	4000

	Dissemination
	CLAES in kind contribution*

	Support services
	1000

	Principal researchers salary
	US$ 2000

	Recipient contribution
	Facilities, computers, etc poner varios


* In kind contribution (CLAES) Computers, internet, 
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� The issue is not unique to the pampas region. It also applies to other parts of the continent where industrial plantations are also expanding.


� EXW is one of the Incoterms or international commercial terms. The Incoterms are a series of international commerce terms. They are used to divide transaction costs and responsibilities between buyer and seller and reflect state of the art transportation practices. The use of EXW means that the seller makes the goods available at his own establishment.


� EXW is one of the Incoterms or international commercial terms. The Incoterms are a series of international commerce terms. They are used to divide transaction costs and responsibilities between buyer and seller and reflect state of the art transportation practices. The use of EXW means that the seller makes the goods available at his own establishment.


� CONEAT (National Commission for Land Agronomic Study): CONEAT groups constitute homogeneous areas, defined by their productive capacity in terms of bovine and ovine meta. This capacity is defined in an index of the mean productive capacity of the country.


� A medium CONEAT index value varies from 100 to 190. For more information see annex 1.
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