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Abstract 

The cultivation of energy crops to fulfil clean energy demand has resulted in land use competition between food and energy. Similarly, continuous monoculture cropping system results in extra pressure on soil and surrounding environment. The cropping potential of arable land can be increased by applying alternate cropping practices. One of the main challenges in current bio resource management is economically feasible food production while sustaining intact arable land. The improvement of conventional farming practices can help to attain eco-economic benefits and overcome prevailing challenges. 
The ecological evaluation methodologies exhibits diverse levels of comprehensiveness based on normative behind their development to assess ecological impact of anthropogenic activities on natural resources as well as biogeochemical cycles. This study deals with design and development of eco-efficient integrated biomass production system. The ecological evaluation is carried out using life cycle assessment based methodology known as Sustainable Process Index (SPI). This methodology considers resources availability from natural income, their life cycle chains and emissions to their relevant compartments (air, soil, water) on the earth sphere. Overall footprint of a process, product or service unit is given as single number in m2 area. This value is the sum of ecological pressure exerted by resource and energy consumption as well as emissions during the life cycle of a process chain. 
[bookmark: _GoBack]The analysis highlights the ecological hotspots in the process chain. These ecological hotspots in the conventional farming practices includes monoculture cropping system, use of mineral fertilizers, pesticides, herbicides and consumption of fossil fuel to fulfil energy demand. The shift from business as usual farming practice to organic farming practise using manure as fertilizer while biogas as renewable fuel instead of fossil fuel showed an ecological footprint reduction potential ranging from 22% to 57%. The evaluation outcomes are very promising and depicts that shift to modern farming practices equipped with alternate renewable energy provision systems have huge potential to attain sustainability in agriculture sector. 
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Figure 1:Maximum cultivation, emission cycle and energy network of considered scenarios
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