ANALYSIS OF GLOBAL ECONOMIC AND ENVIRONMENTAL IMPACTS OF A SUBSTANTIAL INCREASE IN BIOENERGY PRODUCTION

Introduction

Many countries have announced plans and programs to increase production and use of renewable energy.  In both the U.S. and the E.U. programs are already in effect that either require or induce significant production of bioenergy.  In his 2007 State of the Union address, President Bush announced a new program to mandate 35 billion gallons of alternative fuels by 2017.  Production of biofuels today is a bit over 5 billion gallons, so, if adopted, this program would entail a seven fold increase in ten years. The European Union also has announced a new standard of renewable and alternative fuels. China, India, Indonesia, and Malaysia, among others, also have announced biofuels initiatives.


A large-scale global implementation of bioenergy production will lead to profound global economic, environmental, and social consequences. A rapid expansion of biomass production can affect the global economy in several ways. It will induce major land use changes across the whole globe. It could have significant impacts on global agriculture in terms of quantities, prices, production location, and farm income as well as trade of agricultural commodities across the world. The recent commodity price increases we have witnessed in the U.S. are not just changes in U.S. prices but represent changes in the world price for these commodities.  In addition, substantial bioenergy production could have major consequences for the global environment and ecosystem.


Current studies do not provide much insight into how alternative bioenergy production scenarios could change global agricultural production nor the incomes of affected groups both within and across nations. The U.S. ethanol program has already induced significant increases in corn and other commodity prices.  Higher crop commodity prices benefits farmers who grow the crops whether in the U.S. or elsewhere, but consumers of the crops will be adversely affected.  Corn, for example is a major component of livestock feed, is used to make sweeteners and for many industrial starch applications, and for exports.  


Since high levels of biofuels production from agricultural commodities lead to price increases for these products, these price increases will, in turn, affect global production and trade of the commodities.  The envisioned scale of these biofuels programs could have profound impacts in every corner of the planet.  Interestingly, there has not been any comprehensive analysis of the global impacts of bioenergy programs.  According to the World Bank, 70 percent of the world’s poor live in rural areas in developing countries and most derive their primary livelihood from agriculture.  Some will benefit from higher commodity prices, but others (landless labor for example) will lose.  Sorting out the complex interactions needed for this kind of analysis is critical and can only be done using the analytical framework proposed here.


Furthermore, current studies have not provided adequate analysis of global environmental consequences of substantial increases in biomass production across the world. While individual countries are developing plans to produce more energy from biomass, there is no study to evaluate environmental consequences of these plans and test their feasibility from a global perspective. This research aims to investigate global economic and environmental impacts of alternative biomass scenarios with particular attention to their trade, environmental, and poverty reduction impacts. 


The Global Trade Analysis Project (GTAP) is the most widely used data base and analytical framework for analysis of issues related to the global economy, trade, and technical change issues in a global contest.  In addition to tracking production, trade, prices, etc. for the 57 sectors and 87 global regions, GTAP also tracks energy use and greenhouse gas emissions. In addition, GTAP has a strong foundation to study distributional effects of bioenergy scenarios across the world. Yet GTAP alone cannot evaluate environmental impacts of bioenergy scenarios and their feasibility from this prospect. In this research the Terrestrial Ecosystem Model (TEM) will be used to help develop land supply curves and to validate environmental consequences of alternative biomass scenarios.

Project Objectives


The goal of this research is to develop realistic assessments of the economic and environmental impacts of regional and global policies designed to stimulate bioenergy production and use. We will build on the unique strengths of GTAP to analyze economic impacts of alternative bioenergy policies at regional and global levels. We will use the TEM model to help develop the land supply curves and to validate environmental consequences of these policies and check their feasibility from the environmental and land use perspectives.  The following outputs will be accomplished during the study period:

(1) Build and incorporate an explicit biomass energy sector within the GTAP analytical framework and data base.  While GTAP has already been used for many environmental, energy, and climate change studies, there is at present no explicit biomass sector in GTAP.  For future analyses, it will be imperative to have biomass sectors so that biomass for energy interactions can be incorporated with other land uses and so that biomass energy products will play in the energy markets like other energy products.  Thus, all the production, substitution, consumption, and trade possibilities that currently exist for the other sectors will exist for biomass-based energy.

(2) Examine changes in production, prices, consumption, trade, economic well being, etc. due to any policy or technical shock applied to the model.  For example, we will be able to evaluate impacts of renewable fuel standards in the U.S. and E.U.  In addition, we can couple GTAP with micro-level models to obtain estimates of the impacts of these shocks on household poverty in certain regions.

(3) Assess the trade effects of bioenergy policy scenarios at regional and global levels.  Analyzing the trade effects of bioenergy policies is a challenging task. The GTAP data bases and models provide a unique foundation to support this task. 

(4) Evaluate environmental impacts of alternative policies for bioenergy development.  We will use the TEM model and its capabilities to:

a. Help develop land supply curves for new lands, which will, in turn be used in the GTAP analysis

b. Asses environmental consequences of policy scenarios,

c. Check feasibility of alternative ways of producing bioenergy,  

d. Determine validation of alternative methods of producing bioenergy. 
