|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

Emergence of a New Biofuels Market: A Computable General Equilibrium Analysis

Xiaojuan Zheng and Jeff Reimer
Applied Economics, Oregon State University

zhengx@onid.orst.edu

jeff.reimer@oregonstate.edu

Preliminary and Incomplete — Not for Citation

Selected Paper prepared for presentation at the Agricultural & Applied Economics Association’s 2013 AAEA & CAES Joint Annual Meeting, Washington,
DC, August 4-6, 2013

Copyright 2013 by the authors. All rights reserved. Readers may make verbatim copies of this document for non-commercial purposes by any
means, provided that this copyright notice appears on all such copies.



Emergence of a New Biofuels Market: A Computable General Equilibrium Analysis

Xiaojuan Zheng and Jeff Reimer
Oregon State University

CAMELINA | veket Osconunty &

Aviation Biofurels "= Ereray Repot

vt frmcars wed sy Koy e v |16 pmgen

The issue Aviation sector Regional CGE model Counterfactual

(military and commercial)

The CGE model takes a relatively standard, neo-classical approach that The model is written as a simultaneous system of non-linear

« The aviation sector (both military and commercial airlines) is " - - nodel ; [ .
making plans to offset petroleum-based jet fuel with jet fuel created o anglna&n:ypr:nce " accounts for all key sectors that may be affected, including interactions equations in GAMS (General Algehr_alc quellng System)_. The joint
from the oilseed camelina. J that these sectors have with each other. equilibrium value of endogenous variables is calculated using the

I I | PATH solver.
= A*“demand pull” rather than “supply push” approach to biofuels " PR « Producers of an activity such as aviation have constant elasticity of
Petru‘Ieum R Cam.elma Pt Value added ituti ies over value-added (labor and capital), and « The model is initially solved for baseline values of all endogenous

« Military is motivated in part by security concerns: Diversify fuel i) i) combine these with intermediate inputs using a Leontief functional form variables to replicate the 2011 Social Accounting Matrix.
sources to include “home grown” camelina-based fuel ‘ less favored ’ more favored labor and capital and cost minimization. Jet fuel is one of the intermediate inputs.

+ The use of petroleum-based jet fuel by the aviation sector is replaced

« Commercial airlines and airports (PDX, SEA) also interested in « The model treats Oregon, Washington, and Idaho as a single geographic by an equal quantity of camelina-based jet fuel.
using U.S.-grown biofuels, perhaps for'pemeived environmental \ unitand distinguishes trade between this region and the rest of the United
reasons (possible reduction in net greenhouse gas (GHG) emissions) Petroleum refining Oilseed processing Can public policy States, and also trade between this region and the rest of the world. « This triggers increased demand for oilseed processing and oilseed

and imports play arole in forging farming. Some of this can come from outside the region.

What will the Pacific Northwest regional economy look like with a Model p are calibrated using baseline i ion on from
functioning camelina-based jet-fuel sector? IMPLAN (IMpacts for PLANning) data for the year 2011. The 509

sectors of the IMPLAN data are aggregated to 13 sectors displayed below.
What role, if any, is there for public policy in helping making the

connections portrayed at right? The model solution provides a set of prices that clears all commodity and

these links?
‘ declining derived demand jealionroet folizsiosk Ve

Oilseed meal is newly supplied to the livestock sector.

Camelina produced in Camelina imports from factor markets and makes all the individual agent optimizations feasible
Pacific Northwest out of region and mutually consistent. Results
Stairstep supply curve due to ‘ governed by Armington
lumpy fixed costs elasticity
Counterfactual shock induces a $210 million increase in the aviation
sector’s use of biofuels. This in turn induces the following changes:
OI d cro p 1 new use = Pacific Northwest oilseed production rises by 41.5%
« Camelina grown for thousands of years in . = Pacific Northwest imports of oilseeds from outside the region rise by
Europe and Cental Asia Map of study region CGE model sectors a45%
« Camelina ol yields very high quality jet fuel; Number Abbreviation Name = Oilseed price rises by 1.05%
camelina also yields a meal that could be a
- 1 OILSF Oilseed farmin = Bio- ion ri
livestock feed source 9 Bio-based fuel production rises by 5.9%
- - 2 LVSTOCK Livestock production
. - " " . = Transportation sector contracts very slightly (-0.006%) and uses less
. g 3 OILSDPROC Oilseed processing and refining an
_Can be usevdvln Wheat-Fallow rotations in dry traditional petroleum-based fuel than before
inland Pacific Northwest 7> 4 OTHAGR Other agriculture
. . . 5 REFINED Petroleum refineries * In addition to $210 million increased use of oilseeds, the oilseed
+ Camelina has low input requirements, can be ’ 6 CONST Construction processing industry also uses more oilseed processing (5.4%)
grown in marginal soils, and has a natural
competitiveness with weeds 7 uTiL Utilities
{ 8 TRAD Wholesale and retail trade
« Japan Airlines and U.S. Navy have been flying A 9 MIN Mining and quarrying
planes fueled with camelina-based jet fuel e 7 “
. 10 Foob Processed food For further information: jeff.reimer @oregonstate.edu phone 541-737-1415;
1 MAN Manufacturing zhengx@onid.orstedu phone 541-602-3320
12 TRANS Transportation Services
13 OTHSERV Other services and miscellaneous angDI‘I Stat




