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Facts & Statistics 
Founded 

– 1831 
– T9 German University 

Overall Budget (2019) 
– 266.7 MEUR

Students (2019/20 WiSe)
– 30.196 

Degree Courses 
– 84 Degree Programs 
– 9 Faculties

Staff
– 5.138 Staff

– 3.320 Research and Teaching Staff incl. 348 Professors
– 1.744 Technical and Administrative Staff
– 74 Apprentices

Buildings 
– 325.720m² Floor Space
– 167 Buildings

Gottfried Wilhelm Leibniz University Hannover (LUH)

Main Building of the Leibniz University of Hannover 
© Daniel Vogl, LUH
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20 Institutes
900 Employees
Research funding: 75 Mio Euro p.a.
75 Doctoral Theses p.a. 
5.000 Students

Faculty of Mechanical Engineering

Hannover Center for Production Technology (PZH) opened in 2014

Mechanical Engineering Campus of Leibniz University Hannover (2020)

Faculty of Mechanical Engineering
Facts & statistics 
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IKK - Institute of Plastics and Circular Economy
Research Focus 

Plastics Analytics 

Sustainability
Assessment

Material Testing

IKK
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Preis, Performance und Nachhaltigkeit

Nachhaltigkeit

PerformancePreisPerformancePreis

Foto: Isabel Winarsch für VolkswagenStiftung
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What is sustainability?

Introduction to sustainability
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Definition of sustainability

Year Author/Event Definition/Declaration

1713 Hans-Carl von Carlowitz "Sylvicultura
Oeconomica - Anleitung zur wilden 
Baumzucht"

Forests to be conserved. People, should save wood, conserve forests by sowing and 
planting trees, and seek “surrogata” or alternatives to wood. All in all, people should
only harvest as much wood as could regrow. 

1972 First UN and UNEP world
Conference on the Human
Environment, Stockholm, Club of Rome

Under the slogan „Only One Earth“, a declaration and action plan for
environmental conservation was published.

1987 Brundtland Report „Sustainable development is development that meets the needs of present without
compromising the ability of future generations to meet their own needs“.

1992 UN Conference on Environment and 
Development (Earth Summit, Rio)

In the Rio Declaration and Agenda 21 Action Plan, principles of
sustainable development and the framework for future tasks were established

2000 United Nations Declaration containing eight Millennium Development Goals (MDGs) set
by 2015.

2015 UN Sustainable Development Summit, New 
York

The UN 2030 Agenda for Sustainable Development was published, setting
up 17 Sustainable Development Goals which should be achieved by 2030.
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Sustainable Development Goals

Definition of sustainability
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Definition of sustainability

Goal 12 - Sustainable consumption and production - Germany (2021)

Source: The Federal Government of Germany, 2021
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How to quantify sustainability?

Sustainability assessment
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Definition of LCSA
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What is LCA?

Life cycle assessment (LCA)
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Definition of LCA

„LCA studies the environmental aspects and potential impacts throughout a product`s life (i.e. cradle to grave) from raw material 
acquisition through production, use and disposal“
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Steps of an LCA

I. 
Goal and scope

definition

II.
Inventory analysis IV
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III.
Impact assessment

Optimization of products
Strategic planning
Decision making
Policymaking
Marketing
Others

Direct applications
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I. Step of LCA – Goal and Scope

System boundaries
emissions

Cradle to grave

Gate to graveCradle to gate

energy

exploitation preparation production use phase disposal emissionsressources

“Gate to gate”

intermediates
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Burden shifting – one solution creates a new problem
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Burden shifting – solving a problem by creating a new problem
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Object of the assessment

Object of the assessment (functional unit):

Definition: Quantified performance of a product system for use as a reference unit

Examples of functional units: 
• Light bulb functional unit might be 1,000,000 lumen-hours of light
• Bus functional unit might be 10,000 passenger-kilometer
• Dormitory building functional unit might be house 200 students for one year

Generate Light Transport People House Students
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II. Step of LCA - Inventory analysis

Inputs

Materials

Raw material
acquisition

Manufacturing

Processing and
Construction

Disposal / Recovery

Energy

Water

Wastes

Emissions

(By)-products

Outputs
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classification characterization

kg CO2 equivalents

kg SO2 equivalents

kg C2H4 equivalents

CO2

NOCH4

SO2

VOC

global warming
potential

acifidication
potential

smog potentialcapacity to form
tropospheric ozone

X

III. Step of an LCA - Impact assessment

ability to reduce 
heat radiation 

from earth
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Impact categories
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Impact categories
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GWP or CO2-Footprint or LCA?
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Ecological Impacts of PP, Bio-PP and r-PP (mechanically recycled)
based on 1kg – Cradle to Gate

Summary

 Recycling plastics is about 50% better than producing virgin materials in all
various categories

 Biobased plastics are sometimes better, sometimes worse than petro-based 
counteroarts in the various categories. It depends strongly on the process and 
the LCA parameters S
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Zusammenfassung

 Ökobilanzierung bietet einige Freiheitsgrade 
(Systemgrenzen, betrachtetes Produkt, Cut off, Transportsysteme, Energietyp, …)

 LCA ist das beste Instrument, das wir derzeit zur ökologischen Nachhaltigkeitsbewertung und zur 
ökostrategischen Weiterentwicklung haben

 Handlungsempfehlung:

• Zielsetzung für LCA formulieren (Produkt bzw. funktionelle Einheit, Systemgrenzen, Adressat, …)

• Erhebung der Primärdaten nur mit Ihrer Mitwirkung

• Nicht nur CO2, sondern möglichst vollständige Bilanzierung (16 Wirkungskategorien)

• Hot Spot Analyse zur Verbesserung der eigenen Produkte/Prozesse nutzen

• Frühzeitige Einbindung der Reviewer in den LCA-Prozess

• LCA-Kompetenz im eigenen Haus aufbauen

30. November 2021

Das Plastikdilemma: 
Kunststoffe und Nachhaltigkeit – ein Widerspruch?

Veranstaltungsreihe „Herrenhausen Late“ der VolkswagenStiftung

Prof. Dr.-Ing. Hans-Josef Endres

- Für weitere Infos siehe auch: https://www.youtube.com/watch?v=7B19cuEbE34 -
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Plastic products - what are the alternatives?

Source: pixabay

Source: pixabay

Source: pixabay

Source: pixabay

Source: pixabay
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Coffee is also not sustainable, but enjoyable


