
Accepted Manuscript

Life-cycle assessment of irrigated and rainfed sunflower addressing uncertainty and
land use change scenarios

Filipa Figueiredo, Érica G. Castanheira, Fausto Freire

PII: S0959-6526(16)30839-3

DOI: 10.1016/j.jclepro.2016.06.151

Reference: JCLP 7522

To appear in: Journal of Cleaner Production

Received Date: 17 November 2015

Revised Date: 24 June 2016

Accepted Date: 25 June 2016

Please cite this article as: Figueiredo F, Castanheira EG, Freire F, Life-cycle assessment of irrigated and
rainfed sunflower addressing uncertainty and land use change scenarios, Journal of Cleaner Production
(2016), doi: 10.1016/j.jclepro.2016.06.151.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jclepro.2016.06.151


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

Life-cycle assessment of irrigated and rainfed sunflower addressing 1 

uncertainty and land use change scenarios 2 

 3 

Filipa Figueiredo1, Érica G. Castanheira1,* and Fausto Freire1 4 

1ADAI-LAETA, Department of Mechanical Engineering, University of Coimbra, Pólo II 5 

Campus, Rua Luís Reis Santos, 3030-788 Coimbra, Portugal 6 

*Corresponding author. Tel.: +351 239790739; Fax: +351 351239790701; E-mail address: 7 

erica@dem.uc.pt  8 

 9 

Abstract 10 

Sunflower is an important feedstock for food and energy purposes in southern European 11 

countries. The main goal of this article is to present an environmental life-cycle 12 

assessment of sunflower cultivated in Portugal comparing irrigated and rainfed systems, 13 

incorporating parameter uncertainty and assessing alternative land-use change scenarios. 14 

The functional unit adopted was 1 kg of sunflower seeds (hectare of land was also 15 

addressed in a sensitivity analysis). The average productivity (kg ha-1 year-1) of irrigated 16 

sunflower was 3.5 times higher than of rainfed. Irrigated sunflower presented higher 17 

acidification impact than rainfed. Similar greenhouse gas intensity and eutrophication 18 

impact were found for irrigated and rainfed systems taking into account the high variability 19 

and uncertainty levels calculated. Higher uncertainty levels were observed for the impacts 20 

of irrigated sunflower compared with rainfed, due to field emissions. Greenhouse gas 21 

intensity of sunflower greatly depends on land use change scenarios (the lowest emissions 22 

occur for the conversion of severely degraded grassland into irrigated sunflower and the 23 

highest emissions for the conversion of improved management grassland into rainfed 24 

sunflower). The sensitivity analysis performed for the functional unit showed very different 25 
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