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SUSTAINABILITY IN THE  
AVIATION INDUSTRY

current Research topics

Life Cycle Assessment (LCA) results are a 

necessary prerequisite for the identification 

of reasonable measures and strategies for 

ecologic developments in aviation. Hence, 

our current research covers all relevant 

aspects that need to be taken into account 

by moving towards sustainable aviation. 

We help our customers to perform Life 

Cycle Assessment of aviation-specific 

materials and processing, lightweight con-

struction and design solutions as well as on 

alternative fuels. Our analysis is extended 

by Life Cycle Costing (LCC) to ensure both 

environmentally friendly and cost effective 

design solutions. 

Fraunhofer IBP develops the implementa-

tion of a virtual marketplace as a central 

data management platform in the aviation 

sector.

Aviation today and in the future

Recent studies show, that transports and 

public flights will significantly increase 

within the next years, and hence, its 

contribution and relevance to global 

environmental impacts. New developments 

and existing processes have to be 

optimized to reduce environmental impacts 

of the aviation industry in a long-term 

perspective. We support our customers 

by their modernisation of current aviation 

fleets offering the opportunity to establish 

new and sustainability related develop-

ments in a broader field of application and 

consequently reducing their environmental 

impacts, energy use, resources and costs.

lightweight construction 

The use phase of an aircraft is the 

dominant life cycle phase. Environmental 
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1  Fuel consumption is one of the 

main drivers for environmental im-

pacts throughout the life cycle of air-
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2  Lightweight construction and the 

development of future technologies 

and materials reduce fuel consump-

tion, costs and environmental impacts. 
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impacts are primarily caused by the fuel 

consumption, respectively its production 

and combustion. An increasing application 

of lightweight constructions, new light-

weight and high tech materials leads to 

a weight reduction of aircrafts and thus 

reduces fuel consumption and environ-

mental impacts during the use phase. We 

help our customers to analyse, simulate 

lightweight design, technologies, materials 

and processing parameters for their specific 

analyses resulting in the quantification 

of environmental impacts, energy and 

resources throughout the whole life cycle. 

We also include into our analysis the 

production an end-of-life phase in order 

to ensure the environmentally beneficial 

use of lightweight solutions in aircrafts for 

our customers along the value chain. We 

develop design solutions, components and 

material alternatives with regard to their 

optimal environmental profile.

eco dEsIgN for Aircraft concepts 

The expected operation of aircrafts 

reaches several decades. Therefore, the 

accompanying environmental evaluation 

of design options from the early stage of 

development is an important step towards 

reducing environmental impacts of air-

planes systematically and in the long-term. 

Based on the LCA related eco DESIGN 

approach, suitable constructions, materials, 

processes and technologies were deve-

loped that can be analysed, adapted and 

optimized. In order to help our customer 

to incorporate the results into the design 

process, we developed the eco DESIGN 

portation routes, appropriate solutions can 

be derived that meet the ecological and 

economical requirements. 

We help our customers in the aviation 

sector to consider the costs in an integrated 

approach that will constitute a necessary 

part in the decision-making process. 

Virtual Marketplace

A reliable evaluation of environmental 

impacts of airplanes and their components 

requires access to aviation-specific life cycle 

data of structural elements, components, 

materials and processes. We developed 

the concept of a virtual market platform 

that allows suppliers and manufacturer to 

present products and solutions in terms 

of special functions, potential use and 

associated eco-profiles of their products on 

the platform. We offer our customers the 

opportunity for data exchange: eco DESIGN 

relevant information is accessible to  

developers and designers and the com-

munication between stakeholders in the 

aviation sector is optimised. 

Tool ENDAMI. ENDAMI allows aircraft desi-

gners and engineers without having special 

knowledge on Life Cycle Assessment to 

calculate and compare environmental im-

pacts of design alternatives. We developed 

for our customers the underlying life cycle 

models with easy adaptable parameters by 

using the LCA software system GaBi. 

Alternative Fuels

The sustainable fuel production and long-

term supply is one of the major challenges 

of the ecological optimisation of aviation 

fleets. In this regard, a central issue is 

how to satisfy the increasing demand of 

fuel with fuels from renewable energy 

sources to reduce greenhouse gases and 

other emissions of pollutants. We help our 

customers on the provision of appropriate 

alternatives as they require detailed know-

ledge of the whole process chain from 

the extraction of energy carriers to the 

fuel production. Therefore we support our 

customers on the ecological assessment of 

alternative fuel options, assessing innova-

tive fuels and energy delivery technologies.

cost Analysis

The implementation of environmental 

reasonable alternatives requires that 

they are also suitable from an economic 

perspective. We developed an integrated 

approach which compares and evaluates 

both aspects. With regards to the specific 

boundary conditions of airplanes, for 

instance the operating time or the trans-

O U R  s E R V I c E s

– Life Cycle Assessment and sustainabili- 

 ty assessment in the aviation sector

– Evaluation of future technologies

– Method development and databases

– Design for Environment (DfE)

– Consulting in product development
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