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There is no doubt that the climate change is the biggest challenge of the entire human history. The 
abnormal climate conditions have directly affected the harvest of crop everywhere. The government has a 
related financial disclosure about crop losses caused by climate change, which prompted the government and 
farmers to aggressively prepare the transition from open field to greenhouse cultivation. Greenhouse facility 
can effectively control the level of temperature, humidity as well as the input of energy resources. Furthermore, 
it also increases the efficiency and diversity of crop cultivation, and maximizes resource utilization efficiency. 
However, the main problem is that farmers have to pay for the extremely high construction costs when transfer 
from open field to greenhouse. Therefore, it is important to make a framework to estimate the environmental 
impact and economic benefit analysis of greenhouse facility.

This study focused on the environmental impact assessment and cost-effectiveness of different 
materials during the greenhouse construction process, in different scales such as low, medium and high-level 
greenhouses facility. This study uses SimaPro to conduct life cycle assessment and apply ReCiPe 2016 to 
identify the environmental impact and hotspots of building materials during the greenhouse construction 
process and estimate the feasibility of building materials that have the low environmental impact to reduce 
the greenhouse gas emission. Besides, this research also combine Life Cycle Cost (LCC) and cost-benefit 
analysis to make the optimal cost-effectiveness decisions. The best model of the greenhouse facility is 
developed to create sustainable agriculture and provide a future strategy for government and farmers about 
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greenhouse transformation. 
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