
Accepted Manuscript

Variability in the carbon footprint of open-field tomato production in Iran - A case study
of Alborz and East-Azerbaijan provinces

S.H. Pishgar-Komleh, A. Akram, A. Keyhani, M. Raie, P.M.F. Elshout, M.A.J.
Huijbregts, R. van Zelm

PII: S0959-6526(16)32016-9

DOI: 10.1016/j.jclepro.2016.11.154

Reference: JCLP 8543

To appear in: Journal of Cleaner Production

Received Date: 18 July 2016

Revised Date: 16 November 2016

Accepted Date: 24 November 2016

Please cite this article as: Pishgar-Komleh SH, Akram A, Keyhani A, Raie M, Elshout PMF, Huijbregts
MAJ, van Zelm R, Variability in the carbon footprint of open-field tomato production in Iran - A case
study of Alborz and East-Azerbaijan provinces, Journal of Cleaner Production (2016), doi: 10.1016/
j.jclepro.2016.11.154.

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.2016.11.154


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

Variability in the Carbon Footprint of Open-Field T omato Production in 1 

Iran - A Case Study of Alborz and East-Azerbaijan Provinces 2 

Pishgar-Komleh S.H.*,1,2, Akram A. 1, Keyhani A.1, Raie M.3, Elshout P.M.F.2, Huijbregts M.A.J.2, van Zelm R.2 3 

1Department of Agricultural Machinery, Faculty of Agricultural Engineering and Technology, University of 4 

Tehran, Karaj, P.O. Box 4111, Iran. 5 

2Department of Environmental Science, Institute for Water and Wetland Research, Radboud University 6 

Nijmegen, P.O. Box 9010, 6500 GL, Nijmegen, The Netherlands 7 

3 Department of Agricultural Economics, Faculty of Agriculture, University of Tabriz, East Azerbaijan Province, 8 

Tabriz, 29 Bahman Boulevard, P.O. Box 51666, Iran 9 

*Corresponding author e-mail: s.h.pishgar@science.ru.nl; hpishgar@ut.ac.ir 10 

Abstract 11 

This study aimed to quantify the variability in life cycle greenhouse gas emissions, also called carbon footprint 12 

(CF), of open-field tomato production in Iran. Three main emission sources, i.e. material and energy use, 13 

biogenic sources, and fertilizer application were evaluated. To this end, data on tomato cultivation from 204 14 

open-field tomato farms in two provinces of Alborz and East Azerbaijan in Iran were obtained using face-to-15 

face questionnaires with tomato farmers. The average CF was 0.2 kg CO2-eq per kg tomatoes produced, ranging 16 

from 0.1 to 0.4 kg CO2-eq (kg tomato)-1 (5-95 percentile range). Material and energy use contributed most to the 17 

total emissions (on average 60%), mainly as a result of fertilizer production and energy required for irrigation. 18 

The variability in the tomato yield exerted the largest influence on the variation of CF (47%), followed by 19 

variability in fertilizer application (22%) and differences in biogenic emissions between the two provinces 20 

(21%). Farms in the Alborz region showed systematically smaller CFs than farms in the East-Azerbaijan region 21 

due to the use of modern irrigation systems, less fertilizer use and higher yields. The application of modern 22 

irrigation systems and provision of training programs on chemical fertilizer use (soil analysis for farmland N 23 

content, crop rotation, and crop rotation with legumes) for open-field tomato farms can help to reduce the CF of 24 

tomato production in Iran. 25 

 26 
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