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Abstract

Integrating emergy and economic analysis by simultaneously assessing environmental impacts and production costs
provides a comprehensive perspective on the efficiency of agricultural systems. The present study aimed to Evaluation of
emergy and economic indices in the camelina (Camelina sativa L.) production system in Lorestan province, Iran. The
required information was collected through a questionnaire and face-to-face interviews with 69 camelina farmers for the
2022-2023 cropping year. Based on the results, the average total supporting emergy was determined to be 8.67E+15 solar
emjoules per hectare per year. The highest share of emergy input was attributed to non-renewable environmental inputs
(No), including soil erosion losses (64.87%) and groundwater use (14.51%). The system's dependence on non-renewable
environmental inputs significantly impacted environmental sustainability. Emergy indices showed that while Camelina
sativa has economic advantages, optimal use of resources is essential to reduce environmental pressure. From the
perspective of economic efficiency, the benefit to cost ratio was determined to be 1.78, indicating the profitability of this
product. However, to strengthen the economic potential of Camelina sativa cultivation in the province, improving resource
management, using renewable energy (solar and wind), and reducing dependence on chemical fertilizers and fossil fuels
can help increase its profitability and sustainability.

Keywords: Economic analysis, Emergy approach, Environmental pressure, Solar emergy joule, Sustainability
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Evaluation of emergy and economic indices in the camelina (Camelina sativa L.)
production system in Lorestan province

EXTENDED ABSTRACT

Introuduction

Analyzing energy consumption in agricultural production is critical due to resource limitations and the negative
impacts of inefficient energy use on health and the environment. Sustainable agriculture requires focusing on
both energy efficiency and environmental conservation. Emergy analysis, which measures the total solar energy
required for production, is widely used to evaluate sustainability in agriculture by considering both quantitative
and qualitative aspects of energy and inputs. This method helps guide policies for better interactions between
humans and the environment. Economic analysis is also essential for assessing agricultural systems' viability
and profitability. By evaluating costs, income, and resource use benefits, economic analysis offers insights into
cost-effectiveness and profitability. Combining emergy and economic:analyses allows for a comprehensive
understanding of ecological sustainability and economic performance trade-offs. This integrated approach
identifies ways to optimize resource use, reduce dependency on non-renewable inputs, and increase profitability
while maintaining environmental balance. This study focuses.on Camelina sativa oil production in Lorestan,
using both analyses to estimate emergy indices, evaluate sustainability, and suggest strategies for sustainable
resource management. The findings contribute to developing agricultural systems that are both environmentally
and economically sustainable.

Material and methods

This research was conducted in Lorestan province. "According to Cochran's formula, the required data for this
study were obtained from 69 completed questionnaires by farmers. For the emergy analysis, the raw data for
each input, expressed in Joules, grams, or Dollars, were multiplied by the corresponding transformity
coefficients to obtain the emergy value for each input, based on Iran's conditions. Inputs were divided into four
categories: Renewable local inputs (R), Non-renewable local inputs (No), Renewable market inputs (Fr), and
Non-renewable market inputs (Fy)= This study utilized indicators such as transformity (Tr), specific emergy
(SE), emergy renewability (%R), emergy yield ratio (EYR), emergy investment ratio (EIR), environmental
loading ratio (ELR); modified environmental loading ratio (ELR*), emergy self-support ratio (ESR),
environmental sustainability (ESI), modified environmental sustainability (ESI*), and the emergy index of
agricultural product safety (EIPS). The key economic indicators examined in Camelina sativa production
include net profit, benefit to cost ratio, total production cost, product sales return percentage, and return on
investment (cost) percentage.

Results and discussion

The Subtotal emergy for Camelina sativa production system was calculated to be 8.67E+15 sej.ha-1.yr-1.
Rainfall emergy was the largest source of free environmental input. In this study system, Environmental non-
renewable inputs accounted for the largest portion of total emergy input, which was 79.38 percent. The emergy
indicators include transformity (Tr), specifc emergy (SE), Emergy renewability (%R), Emergy yield ratio
(EYR), Emergy investment ratio (EIR), Environmental loading ratio (ELR), Modifed environmental loading
ratio (ELR*), Emergy self-support ratio (ESR), and Emergy index of agricultural product safety (EIPS) were
calculated 2.11E+08 sej.J"!, 4.57E+9 sej.g',3.65, 0.02, 0.21, 36, 26.4, 200, and1 respectively. The total income
from Camelina sativa production, based on the selling price, is estimated at 152527.49 Rials per hectare. The
net profit, obtained by subtracting total costs from total income, is calculated at 66689.35 Rials per hectare,
indicating the profitability of Camelina sativa production in the province. The total production cost and
economic productivity of the product are 150699 Rials per kilogram and 3.73 kilograms per million Rials,



respectively. Additionally, the benefit-cost ratio, product sales return percentage, and return on investment
(cost) percentage are calculated as 1.72, 43.72, and 77.69, respectively. In general, Camelina sativa is
considered a viable oilseed option, but improving resource management and adopting sustainable practices are
essential for enhancing profitability and reducing environmental impacts. Key strategies include using organic
fertilizers, optimizing tillage methods, and minimizing diesel consumption. These approaches can improve soil
health, reduce costs, and boost both ecological and economic sustainability.
Conclusion

To ensure future food security, developing sustainable agricultural systems that provide sufficient
production, optimal economic returns, and minimal environmental impact is essential. This study evaluates the
ecological health and input use efficiency of Camelina sativa production in Lorestan province, using emergy
and economic analysis. Results showed significant reliance on non-renewable environmental inputs, which may
affect environmental sustainability. The total emergy input was 8.67E+15 8.67E+15 solar emjoules per hectare
per year annually, with non-renewable inputs accounting for 79.38% and renewable inputs for 2.70%. The total
production cost was 85838.14 Rials per hectare, and the total revenue was 152527.49 Rials per hectare,
demonstrating profitability. Strategies for sustainable management include reducing chemical fertilizer use,
optimizing diesel fuel consumption, and addressing soil erosion. These approaches can enhance productivity,
ecological health, and environmental sustainability.



